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REPORT ON THE SOIL INVESTIGATION AND STUDY 
CONDUCTED AT THE NEW SERVICE ROAD AREA 

OF THE BURBANK-GLENDAIE-PASADENA AIRPORT AUTHORITY 

1.0 INTRODUCTION 

This report presents the results of the soii gas survey and the confirmatory soil borings and sampling 
conducted in an area where a new service road of the Burbank-Glendale-Pasadena Airport Authority 
(Airport Autiiority) was recently constructed. 

The area, located south of Lockheed Aeronautical System Company (Lockheed) Plant C-1, was 
formerly teased from the Airport Authority and used for Lockheed operations. As part of the 
expansion project of the Airport Authority, it reassumed possession of the property and is negotiating 
for the purchase of Lockheed Plant C-1. 

Because of certain environmental concerns which may be associated with Lockheed operations, the 
Airport Authority had undertaken soil investigations for environmental site assessment in order to 
determine whether the subsoils in the area had been impacted/contaminated as the results of 
Lockheed's activities. Two concrete wash-down containment pads were used by Lockheed for its 
drum and equipment washing activities. Two (2) sumps were provided to collect and transport waste 
water. 

The confirmatory boring was conducted by West Hazmat Drilling Corporation (West Hazmat) on 
November 14-15, 1991. Target Environmental Sen/ices, Inc. (Target) performed the soil gas survey 
on September 11-12, 1991. Both firms subcontracted the work with A. L Burke Engineers, Inc. 
(AL8), consultant-advisor to the Airport Authority. 

The evaluation of the soil contaminations was based on the results of these studies as well as the 
previous investigation conducted in the area both by the Airport Authority and Lockheed. 

2.0 OBJECTIVE AND SCOPE OF STUDY 

The present study is part of the environmental assessment of the property previously leased to 
Lockheed. The primary objective of this study is to confirm the contaminations that had been 
detected in the previous soil investigation and to assess whether such contaminations are related to 
the previous operations of Lockheed. 

In order to meet this objective, the study was comprised of soii gas survey, soil boring and sampling, 
analytical tests of soil samples, review of the previous investigation, assessment of the subsoils 
characteristics and conditions, evaluation of the impact of contaminations and environmental 
recommendations. Specifically, the various tasks which were performed to complete frse 
environmental site assessment are summarized as follows: 
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Heaim and Safety Plan/Emergency Action Plan was prepared and discussed with the Field 
Personnel. All personnel read, understood and agreed to comply with its provisions before 
fieldwork began. Safety procedures were strictly enforced by the Field Geologist A copy of 
the Plan is included as Appendix 1. 

Soil gas survey was conducted and 49 vapor samples were collected from 22 location points. 
Analyses of the samples were done on-site by the use of mobile laboratory. Details are 
discussed in Section 6.0. 

Results of previous investiga^on were reviewed and incorporated in the present report. 
Resute of analyses of soil samples are shown in Tables 1 and 2. 

Five (5) confirmatory borings were drilled in locations where previous sampling indicated 
significant level of concentration of certain compounds. The depth of the boring is 80 feet. 
The soil boring data are summarized in Table 4 while the details of the field investigation are 
discussed in Section 7.0. 

Soil samples and drill cuttings were examined on-site by the Field Geologist in accordance 
with the Unified Soil Classification System (USCS). A boring log was prepared for each hole, 
incorporating the lithological description and type of the subsoils, graphical log, tiie Standard 
Penetration Test (SPT) data as well as the OVA orTLV measurements. 

Soil samples were analyzed in accordance with the Sampling and Analytical Tests Schedule 
{Table 5). Soil samples were analyzed for volatile organics, volatile aromatics, CAM metals 
and fuel hydrocarbon. The results of the analytical tests and the chain-of-custody 
documentation were compiled in separate volume (Volume 11-Results of Analytical Tests). 

The findings, conclusion and recommendations were based on the evaluation of the field and 
analytical tests data. 

3.0 SITE LOCATION AND DESCRIPTION 

The area which was formerly leased to Lockheed is located north of the east-west Runway 8-26 and 
south of Lockheed Plant C-1. Figure 1, Airport Plan, shows the location of the site. 

The present service road is paved by new asphalt surfacing. While most of the old asphalt pavement 
was removed and replaced by new one, a small portion of the old asphalt and the old concrete wash 
downs built by Lockheed were not demolished and remain in the area. The concrete wash 
containment pads are located adjacent and northeast of the service road. The concrete surface and 
the old asphalt shows oil stainings. Sludges/residues were observed in the drains. 

Prior to the construction of the service road, the old asphalt surfacing had shown evidences of 
deterioration, crackings and oil stainings. In one of the excavation^ for the cable line during 
construction, the soil exhibited faint petroleum odor. 
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4.0 GEOLOGY 

The discussion on the geologic conditions w/as based on the information from the references cited 
{Ref. 1, 2 and 6) and from previous sol! borings drilled at the different areas within the airport. 

4.1 Regional Geologic Setting 

The Airport Authority property lies on the eastern side of the San Fernando Valley. The valley is 
an intercoasta! basin bounded by the Santa Susana Mountains to the northwest, the San Gabriel 
and Vsrdugo Mountains to the north and northeast, t ie San Rafael Hills to the east, the Santa 
Monica Mountains to the south, and the Simi Hills to the west. The valley slopes south-soutiieast 
toward the Los Angeles River. 

The Basin is composed of alluvial deposits derived from the surrounding mountains and hills. 
The alluvial deposits consist primarily of fine-grained sediments on the western side of the valley. 
The eastern side of the valley Is underlain by coarse grained deposits. Due to high permeability 
of the alluvial deposits on the eastern side of the valley, this area stores much of the ground 
water contained within the basin. The depth to ground water throughout the valley varies 
between 50 and 300 feet with deeper levels found near the center of the valley and near areas of 
pumpage. The regional ground water gradient dips in a south-southeasterly direction. In the 
vicinity of the Airport Authority and the Lockheed facilities, the depth to the ground water is 
expected to be within 200 to 230 feet. 

4.2 Site Geology 

The new service road area is underlain by fine to coarse sands with varying amounts of silts and 
gravels immediately after the 2-3 inch of asphalt paving. The subsoils range from poorly graded 
(SP) to well graded (SW), medium dense to very dense materials. Minor lenses of non-plastic to 
slightly plastic silts (ML) interbed witii the SP/SW units. Because the fines occur as thin and 
discontinuous lenses, the vertical migration of the contaminants are not restricted. The 3 types of 
subsoil materials were found to intertongue with each unit. This condition may be related to the 
process and the prevailing environment during deposition. 

Cobbly to bouldery layers (GP/GW) were encountered at depth 75 feet and 80 feet. In other 
facilities within the airport, the cobbly to bouldery units were found at 70 feet. 

Figures 2 and 3 show the vertical disposition of the different soil types as extrapolated from the 
borings. 

5.0 PREVIOUS SITE INVESTIGATION 

Lockheed had performed environmental site assessment on its properties which the Airport Authority 
are planning to purchase. The property where the Airport Authority is initially interested is the 
Lockheed Plant G-1. Site investigation was conducted by Lockheed in Plant C-1 including the area 
which was previously leased from the Airport Authority. The Airport Authority also performed 
preliminary environmental assessment in the leased area. In both studies by Lockheed and the 
Airport Authority, the subsoils quality in the leased, area had been impacted by certain levels of 
contaminations 
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Results of these investigation as they pertain to the leased area are discussed tn the following 
sub-section. 

5.1 Lockheed's Studies 

Gregg and Associates, Inc. and McLaren-Hart Environmental Co. were contracted by Lockheed 
to underteke environmental studies in its Plant C-1 facilities. Shallow borings were undertaken at 
the different facilities including the leased area. The maximum depth of the borings in the leased 
area was 20 feet The findings from these borings in the leased area which show some levels of 
contaminations are shown in Tables 1 and 2. 

As can be noted in Tables 1 and 2, th® trend of contamination was decreasing at depth where the 
high concenfration values of TPH and some of the aromatics were confined within the upper 5 
feet. In one boring (SB-16), 3468 mg/kg TPH was found at 14 feet. 

Table 1: Results of Analysis (Greaa and Associates. \nc.^ 

Boring No. Depth (fggt) Concentration. TPH fmy/kg^ 

B11 2.5 1000 
- 5 • 2 

10 7 

B18 2,5 140 
5 3 
10 40 
15 <1 
20 <1 

B19 2,5 20 
5 2 
10 <1 
15 6 
20 <1 

824 2.5 ' 500 
5 4 
10 4 

830 2.5 1400 
5 14 
10 4 

B31 2.5 240 
5 2 
10 <1 
15 <1 
20 1 
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Continued 

Coring No. J2smbifegtl 

B33 2.5 
5 
10 
15 
20 

Note: TPH - total petroleunn hydrocarbon {EPA 418.1) Ref. 3 

Concentration. TPH fm^/kg^ 

480 
<1 
3 
<1 
<1 

Borings 
Numbers 

SB-16 

SB-49 

SB-50 

SB-51 

SB-67 

Dgpth 

mm. 

4 
9 
14 

1 
5 
10 

1 
5 
10 

1 
5 
10 

3.5 
8.5 
13.5 

,{yg/Ks). 

<2.5 
<2.5 
<2.5 

56 
43 
<2.5 

2.5 
3.2 
<2.5 

4.3 
<2.5 
<2.5 

<2.5 
<2.5 
<2.5 

Concentratinn 
O-Xyiene 
imlM 

<0.5 
<0.5 
<0.5 

1.2 
0.7 
<0.5 

<0.5 
<0.5 
<0.5 

<0.5 
<0.S 
<0,5 

<Q.5 
<0.5 
<0.5 

TPH imgm 

320 
<5 
3468 

6 
120 
5 

<5 
- <5 

54 

14 
<5 
<5 

230 
<5 
<5 

Note: TPH - total petroleum hydrocarbons (EPA 418.1) Ref. 4 
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5.2 Airport Authority Studies 

in May 1990, t i e Airport Authority commissioned ALB to undertake an environmental site 
assessment of the area leased to Lockheed in order to determine whether the soil in this area 
had been impacted/contaminated as a result of Lockheed operations (Ref, 5). 

The ffeldwork. which was performed during the construction of the new service road consisted of 
shallow borings and sampling at 5 feet and soi! gas survey undertaken by ABB Environmental 
Services, Inc. Boring and soli gas sampling points were located along the new service road. 

The soi! gas sampling points and boring locations where some level of contaminations had been 
detected are summarized as follows: 

a) Soil Gas Sampling Results 

From out of 47 sampling points, some degree of contamination was detected in soil gas 
samples collected from 3 points. 

1 

33 

Dficih 

4.5 feet 

2.5 

Solvent Detected 

Halogenated Solvent 

Toluene 
Halogenated Solvent 

CDncentration fppm) 

1.9 

2.0 
4.6 

44 2.5 Halogenated Solvent 3.7 

Halogenated Solvents detected in Sampling Points 1 and 44 may be related to overflow or 
spillage during the "washing activities. Relative to the location of the wash-down concrete pads, 
Sampling Point 1 was at a depression approximately 11 feet south of the eastern edge of the 
east concrete pad while sampling point 44 was located within the west concrete wash pad. Oil 
stains were pervasive in this vicinity. 

b) Results of Soil Sampling 

Six (6) shallow borings by hand auger were performed along the new service road. Soi! 
samples were collected at 1 foot and at 5 feet. Soil samples which showed total petroleum 
hydrocarbon by EPA 418.1 above detection limits are shown in Table 3: 

Tables: Results of Analysis fALR^ 

Bfidngiia. DemhJsgl) g.Q.ncentration. TPH (mdkg) 

HB-1 1 37 
5 60 

HB-2 1 14<} 
5 10 
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Boring NQ-

HB-3 

HB-4 

HB-S 

HB-6 

Depth (f^st) 

1 
5 

1 

1 
5 

1 
5 

Continued 

Concentration. TPH fmg/kgl 

550 
39 

15000 
880 

51 
<10 

36 
<10 

Pefe-oleum hydrocarbon is the major contaminant detected in all 6 soil samples collected at 1 foot 
and 5 feet. The highest concentration of 15,000 mg/kg was detected in shallow boring H-4, a few 
feet from the southeast corner of the smaller wash down concrete pad. While this contamination 
may be related to surface stainings (caused by overspill) due to petroleum-related wastes, 
contaminants had migrated downward to at bast 5 feet as manifested in soil analysis of 880 
mg/kg. Testing by EPA 8015 on some of the soli samples also indicated total fuel hydrocarbon 
(TFH) findings. 

6.0 SOIL GAS SURVEY 

A soil gas survey was conducted by Target Environmental Services, Inc. within an area of 110 by 200 
feet south of Lockheed Plant C-1, Forty nine (49) vapor samples were collected from 22 location 
points. Thirteen (13) samples were obtained from 13 location points at depth of 6 feet (single depth). 
Thirty-six (36) samples were also collected from 9 location points at 4 sampling deptiis (multi-depth) 
of 6,10,15 and 20 feet. The detection of a solvent in a particular sampling location is representative 
of vapor, dissolved and/or liquid phase contamination at that location. The results of Target's survey 
are presented in ite report (Appendix 2) dated October, 1991 and appended In this report as 
Appendix 2, 

6.1 Number and Sampling Points 

Figure 1 in Appendix 2 shows the location of the 22 sampling locations. A total of 49 samples 
were collected consisting of 13 single-depth samples (6 feet) from 13 locations and 36 
multi-depth samples (6,10,15 and 20 feet) from 9 locations. 
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Certain consfderations were used in determining the spacing and depth from where the samples 
were collected. These factors have been developed by Target through years of experience: 
purpose of the survey; source of contamination; subsurface condition, and size of site. The 
location of 40 to 50 feet distance between sampling points was a compromise between a 
reconnaissance-level sampling (50 to 100 feet) and a more definitive sampling (20 feet). 
Considering the site characteristics of silty fine sands and the absence of impermeable day 
layers as well as a very deep ground water (200 feet), ttie distance of 40-50 feet between 
sampling points were adequate to meet the sampling objective. Multi-depth sampling was 
performed in certain locations where Initial peaks or significant concentrations were detected at 6 
feet Samples were then collected at 10, 15 and 20 feet. This pattern provided \he details to 
determine the nature, extent, and probable source (s) of contaminants detected at the site. 

6.2 Field Sampling Procedures 

ALB established the sampling grid pattern based on the considerations as discussed in 
Subsection 6.1, Since impermeable soil layers were not anticipated in the area, a 6-foot 
sampling depth was initially done. Presence of significant level of concentration necessitated the 
collection of samples at depth 10, 15 and 20 feet. 

The sampling locations were marked on the ground by ALB field personnel. Each sample 
location was marked with a white circle and identified with a sampling point number. ALB also 
coordinated with the Utilities Services Alert (USA) in identifying the location of any product lines 
or other underground utilities or structures prior to the start of sampling. 

Upon arrival at the site, Target field team checked the site map for accuracy. Sampling locations 
were measured and double-checked to known landmarks. Using an electrical and/or pipe 
detector probes, location of underground electrical cables and/or water pipes was reconfirmed. 

In the collection of soil gas samples, Target utilized a van-mounted hydraulic probe to advance 
3-foot sections of 1-inch diameter threaded steel casing down to the sampling depth. A hollow 
teflon line was inserted into the casing to the bottom of the hole, and the bottom-hole line 
perforations were isolated from the up-hole annulus by an inflatable (rubber) packer. A sample of 
in-situ soil gas was then withdrawn through the probe and used to purge atmospheric air from the 
sampling system. A second sample of soil gas was withdrawn through the probe and 
encapsulated in a pre-evacuated glass vial. The self-sealing vial was detached from the 
sampling system, packaged, labeled and taken to Target on-site mobile laboratory for analysis. 

For a multi-depth sampling, the shallow sample was collected first, and the probe was further 
advanced to collect ttie next sample in the same procedure as discussed. 

Decontamination of all sampling equipment and probes were done prior to the start of the work. 
Field control samples were also collected as part of the field QA/QC. 

6.3 Laboratory Procedures 

The vapor samples were analyzed on-site using a gas chromatograph equipped with a 
flame-ionization detector (FID) for petroleum hydrocarbons and an eiectron-captive detector 
(EGD) for chlorinated hydrocarbon. 
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Analysis for chlorinated solvents was performed in accordance with EPA Method 601 (modified) 
but using direct injection instead of purge and trap. Specific analytes standardized for this 
analysis were: 

1,1-dichloroethene (1,1-DCE) 
methylene chloride (MC) 
trans-1,2-dichioroethene (t-1,2-DCE) 
1,1-dichtoroethane (1,1-DCA) 
cis-1,2-dichloroethene (c-1,2-DEC) 
chloroform (CF) 
1,1,1 -trichioroethane (1,1,1 -TCA) 
carbon tetrachloride (CT) 
irichloroethene (TCE) 
1,1,2-trichloroethane (1,1.2-TCA) 
tetrachloroethene (PCE) 

Analysis for petroleum-based solvents was performed in !ine with EPA Method 602 on GC/FID, 
but using direct injection instead of purge and trap. The analytes standardized in this analysis 
were: 

acetone 
methyl tertiary butyl ether (MTBE) 
methyl ethyl ketone (MEK) 
benzene 
toluene 
chiorobenzene 
ethylbenzene 
meta- and para- xylene 
ortho-xytene 

6.4 QA/QC Laboratory Analyses 

Quality Assurance/Quality Control procedures as contained in Target's Quality Assurance Project 
Plan for Soil Sampling Under Mobile laboratory Conditions (Appendix 3) were strictly followed 
throughout the analysis phase, summarized as follows: 

Calibration of the analytical equipment was performed using a three point 
instrument-response curve before the start of the work. Calibration was also done when 
analyte retention times drift enough to prevent analyte identification. 

The retention time of the standard compounds were used to identify the unknown 
compounds in the field samples. To ensure the validity of tiie compound identifications, 
periodic injections of key qualitative standards were performed daily prior to sample batch 
analysis and at additional inten/ais during analysis as necessary. 

Duplicate analyses were run for every tenth (10th) field sample. 

Laboratory blanks of nitrogen gas (99.999%) were analyzed prior to sample batch 
analysis and after every tenth (10th) field sample. 
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All chromatograms were interpreted by qualified professionals, 

Following fte project or job analysis phase, all samples were archived for a period of at 
least ten (10) days to allow for further analysis. 

Accuracy and precision with regards to data quality were documented in reports with the 
results of QA/QC procedures. 

7.0 SOIL BORING AND SAMPLING 

Confirmatory soil borings and sampling were conducted in order to reconfirm the significant levels of 
contamination that were detected in the soil gas survey as welt as the results of analytical tests of soil 
samples collected in previous soii investigation. Since the deepest borings previously drilled reached 
20 feet only, the present boring target was 80 feet. This will enable the determination of the extent of 
contamination and probably assess its possible impact on the ground water system in the area. 

7.1 Location and Number of Borings 

Five (5) borings were drilled at various locations where significant levels of contamination and 
peaks of certain anaiytes were identified from the soil gas survey. Since these peaks conform in 
general witii tiie findings from previous borings, the confirmatory borings were sited adjacent to 
previous borings. 

Table 3 shows the list of boring data. The location of these borings are shown in Figure 2. 

Table 4: Soil Boring Data 

Boring, NQ,», 

CSB-1 
CSB-2 
CSB-3 
CSB-4 
CSB-5 

Location 

Near Sump 
Adjacent to SB-50 & HB-4 
Wash down concrete pad 
South of concrete pad 
Adjacent to SB-49 

DiilJiog Period 

Nov. 14, 1991 
Nov. 14, 1991 
Nov. 15, 1991 
Nov. 14, 1991 
Nov. 15, 1991 

Osp,lh,{Feet} 

80 
80 
80 
80 
80 

7,2 Drilling Procedures and Methodology 

Drilling of all borings were undertaken by West Hazmat under the direction of ALB. The soil 
boring was started on November 14, 1991 and completed on November 15, 1991, 

10 
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7.2.1 Soil Boring Protocols 

The field procedure and methodoiogy were in accordance with the attached Appendix 4, Field 
Procedures and Measurements, prepared by ALB! This site investigation approach was based 
on the requirements and protocols by the California Regional Water Quality Controi Board - Los 
Angeles Region (CRWQCB-LAi) and other regulatory agencies. 
West Hazmat employed a Hollow-Stem Auger drilling using tnjck-mounted CME 75 drill rig with 
a capacity of 200 feet. Stem augers used were the 5-foot secSon auger with an inside and 
flighting diameters of 4-1/4 and 7-5/8 inches, respectively. The outside diameter was measured 
from the tip of the drilling auger flights which are welded onto the augers. The auger sections 
were Joined together by pin connectors. The borehole was advanced through a pilot bit assembly 
coupled to the center rod which rotated together with the augers. Both the bit and the auger 
flights cut into the subsoils as they rotated and mechanically pressed downward, In the process, 
the drill cuttings were carried upward to the surface by the auger flights. The cuttings were 
stored in a 55-gallon DOT drum. No drilling muds or any other fluids were used in the drilling 
operations. 

7.2.2 Soil Sampling and Standard Penetration Tests (SPT) 

In conjunction with the drilling operations, SPT was also undertaken in collecting soil samples at 
5-foot inten/al. The hollow-flight auger allowed the insertion of a 2-1/2-inch diameter, 18-inch 
long, split-type soil sampler. Three-piece brass tubes (2-1/2 inches diameter, 6 inches long) 
were placed inside the sampler where soil samples were collected. The spilt-spoon sampler (with 
brass tubes) was driven into the subsoils by dropping a 40-pound slide hammer, 30 Inches high. 
The number of blows (NB) to effect every 6 inches penetration (for a total of 18 inches) was 
recorded. SPT was terminated after 18-inch penetration or after recording 50 blows without 
effecting a 6-inch penetration. The SPTs reflect the relative densities of the subsoils. The NB 
per 6-inch penetration is indicated on the boring logs. 

Following retrieval from the boreholes, the brass tubes containing the soil samples were removed 
from the split-spoon sampler. The middle brass tube, with soil sample intended for laboratory 
analysis, was first segregated from the upper and lower tubes. The soils or rock chips protruding 
from the ends of the tube were trimmed with a pocket knife, which was (duly decontaminated 
between uses). Both ends of the brass tube were covered with a piece of teflon and then capped 
with plastic covers. The sample was labeled with sample number and depth taken. The tube 
was then placed Inside a ziploc plastic and stored in a cooler containing blue ice for shipment to 
the laboratory after each working day. A chain-of-custody form entry was prepared for each 
sample batch and together with the samples, were picked-up by a representative-technician of 
Curtis and Tompkins, Ltd., a Department of Health Services (DOHS)-certified laboratory. 

The upper most and the lowermost brass tubes were also removed from the spiit-spoon sampler. 
The soil sample in the upper tube was tested for OVA measurements. The soil sample from the 
lower brass tube was removed and spread on a plastic sheet. The Field Geologist then 
examined and logged the soil materials. (The description of the subsoils is shown on the boring 
log). After logging, the materials were disposed/stored in the 55-gallon DOT drums. The 
split-spoon sampler and the brass tubes were then cleaned and decontaminated using trisodium 
phosphate detergent (TSP). The sampler was then rinsed with distilled water for the next 
sampling round. 

11 
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7.3 Vapor Monitoring 

Organic vapor emission from each of the sample was monitored by the use of a 
thermoluminescent vapor meter (Model TLV Sniffer United Technologies Bacharach Portable 
Gas Detector Alarm System Catalog #0023-7356). The probe was inserted into the ziploc 
containing the soil samples and readings were noted on the read-out of the meter. The OVA 
measurements were indicated on the boring logs. Significant OVA reading of more than 50 ppm 
were recorded in only one boring, SCB-1. drilled adjacent to the sump. 

7.4 Uthologic Logging 

The soli sampies were examined by the Field Geologist and described in accordance with the 
United Soil Classification System (USCS). In addition, other geologic characteristics and 
description, such as structure, minerals, relative densities, plasticity, etc. were also observed. 
Any peculiar odor or color of the subsoil were noted and indicated on the boring logs. The 
descriptive and graphical logs of each boring are attached as Appendix 5. 

7.5 Decontamination 

Decontamination of the hollow-stem augers and other sampling equipment was accomplished 
on-site after completion of soil borings and prior to the drilling of each new borehole. Hollow flight 
augers, overshot assembly and other drilling accessories were steam-cleaned using a high 
pressure water spray from the assembly mounted on the trailer. The wash water was collected 
at the bottom of the trailer. The split-spoon sampler and the brass tubes containing the upper 
and the lower samples were also cleaned and decontaminated prior to their use. They were 
frioroughly scrubbed by a Site Technician with water containing tri sodium phosphate, and 
double-rinsed with distilled water prior to each sampling reassembly on site in the restricted area, 
near the drilling rig. All wash water used in the decontamination of the sampling tubes was 
stored/placed in the collecting assembly of the trailer. 

7.6 Abandonment of Boreholes 

All completed borings were backfilled using bentonite day grout (Voiclay Grout), a high solid, 
fast-mix and low-permeability grout material which set up to form a solid clay plug, The 
backfilling was carried out from the bottom of the boring up to about 6 to 12 inches from the 
round surî ace. The remaining 6 to 12 inches were also backfilled using a ready mixed asphalt 
and/or concrete (Red-E-Crete #0090), after the voiclay grout had set. 

7.7 Disposal of Cuttings 

The drilled cuttings were placed in the 55-galbn drums. All the drums were labeled as to the 
boring number, depth the cuttings were obtained, date of drilling and the name of the company 
which collected the samples. The drum were stored at the Maintenance Yard of the Airport 
Authority. The cuttings were disposed of as indicated by the results of the analytical tests. Only 
five drums required disposal as hazardous waste. 
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8,0 LABORATORY ANALYSIS OF SOIL SAMPLES 

8.1 Summary of Sampling/Tes^ng Schedule 

A total of 90 soil samples were collected from the 5 borings. These include the 5 duplicate 
samples, one (1) sample from each hole. Soil samples were analyzed for chlorinated and 
aromatic voiatiles, metals and total petroleum hydrocarbon. As shown in Table 5, Sampling and 
Analytical Tests Schedule, there were 90 EPA 8010/8020. 37 EPA 418.1 and 15 CAM Metals 
analyses. 

Table 5: SamDlinq and Anafyticai Tests SchftHnfa 

Boring No. 

CSB-1 

CS8-2 

Deefe 

2.5 
4 
9 
14 
19 
24 
29 
34 
39 
44 
49 
54 
59 
64 
69 
74 
79 
DS-001-24' 

1 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

Analysis (ERA Method! 

8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 

8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 
8010 

, 8020, 
8020, 
8020, 
8020, 
8020, 
8020, 
8020 
8020 
8020, 
8020 
8020 
8020, 
8020 
8020 
8020 
8020 
8020 
8020 

8020, 
8020, 
8020, 
8020, 
8020, 
8020, 
8020 
8020 
8020 
8020, 
8020 
8020 
8020 

418.1 
418.1, 
418.1 
418.1, 
418.1, 
418.1 

418.1 

418.1 

418.1, 
418.1 
418.1, 
418.1 
418.1, 
418.1 

418.1 

CAM Metals 

CAM Metals 
CAM Metals 

CAM Metais 

CAM Metals 

CAM Metals 
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Continued 

B,Qi:ing,.MQ.> Depth 

CBS-5 1 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
DS-005-10' 

8010 
8010 
8010 
8010, 
8010, 
8010 
8010, 
8010, 
8010 
8010 
8010 
8010 
3010 
8010 
8010 
8010 
8010 
8010 

8020, 
8020, 
8020, 
8020, 
8020, 
8020 
8020, 
8020 
8020 
8020 
8020, 
8020 
8020 
8020, 
8020 
8020 
8020 
8020, 

418.1, 
418.1, 
418.1, 
418.1 
418.1 

418.1 

418.1 

418.1 

418,1. 

CAM Metals 
CAM Metals 
CAM Metals 

CAM Metals 

Note; DS-001-24' - Duplicate sample indicating sample 
number and depth the sample was collected 

8.2 Quality Assurance/Quality Control Program 

The analytical tests were conducted by a local laboratory duly authorized by the Department of 
Healtii Services (DHS) to do such analyses. All analyses were conducted in accordance with 
EPA requiremente, including the current CPL protocols, 40 CFR 136, EPA-600/4-79-020 (1983), 
EPA-600/4-82-057 (1982), SW-846 and other requirements which may be required by other 
regulatory agencies. All these regulatory requirements are normally included and formed the 
basis for the QA/QC Program of the duly certified laboratories. A brief enumeration of a QA/QC 
Program is included as Appendix 6, 

9.0 DISCUSSION AND INTERPRETATION OF RESULTS 

9.1 Results of the Soil Gas Survey 

The soil gas survey was documented in the report by Target and appended herewith as Appendix 
2. The following discussion was based on this report. 
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Elevated levels of 1,1,1-TCA, PCE and t-1,2-DCE and the lower concentration of TCE, 
MTBE/pentane, acetone, benzene, toluene and xylenes were detected within the area. The 
iso-concentration maps (Figures 2-8 in Appendix 2) generated for these solvents showed 
patterns which suggested that soil contaminations occurred at the immediate vicinity of the 
concrete wash down area. The highest levels of concentrations were found near the sump at ^ e 
southeast corner of the east concrete pad. This suggests that the most probable source of 
contamination was the sump/drain. These findings are, in general, consistent with the resute of 
analyses of soil samples collected from borings in the area. 

a) Petroleum-based Compounds 

Of the 9 standardized analytes, only 4 compounds were found above the detection limit 
in 43% of the vapor samples. These are MTBE/Pentane, xylenes, toluene and acetone. 
Table 6 lists the samples where these analytes were detected. 

Tables: Analytes,Qoncsntrationg By QQIEIUMM 

Ssm^MsL 

605 
1005 
1505 
2005 

606 
1006 
1506 
2006 

607 
1007 
1507 
2007 

610 

614 
1014 
1514 
2014 

515 
1015 
1515 
2015 

620 

621 
1021 
1521 

2021 

Locaiioa 

Near sump 
Near sump 
Near symp 
Near sump 

SE of concrete pad 
SE of concreie pad 
SE of concrete pad 
SE of concrete pad 

South of service road 
South of service road 
South of servtos road 
South of service road 

South of service road 

South of oonaate pad 
South of concrete pad 
South of conwete pad 
South of concrete pad 

South of concrete pad 
Sooth of concrete pad 
South of concrete pad 
South of concrete pad 

Concrete pad 

Concrete pad 
Concrete pad 
Concrete pad 

Concrete pad 

MTBEf 
Penfane 

19 
23 
18 
12 

<1 
<1 
<1 
<1 

<1 
<1 
<1 
<1 

<1 

<1 
<1 
1.8 
2.0 

<1 
<1 
<1 
<1 

<1 

<1 
<1 
<1 

2.1 

Xylenes 

3.1 
2-6 
<1 
<1 

<i 
<1 
<i 
<i 

3 
2.8 
<1 
<1 

1.2 

<1 
<1 
<1 
<1 

<1 
<1 
<1 
<1 

<1 

<1 
2.5 
<1 

<1 

Toluene 

1.9 
1.2 
<1 
<1 

<1 
<1 
<1 
<1 

1.9 
1.7 
<1 
<1 

1.1 

<1 
<1 
<1 
<1 

1.2 
<1 
<1 
<1 

<1 

<1 
1.2 
<1 

<1 

^^iODfi 

<1 
<1 
<1 
<1 

<1 
<1 
<1 
<1 

1.9 
1.6 
<1 
<1 

<1 
<1 
<1 
<1 

1.2 
<:1 
<1 
<1 

<1 

<1 
<1 
<1 

<1 
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SamBte,.,Ma 

622 
1022 

1522 

Isss&six 

West of concrete pad 
West of concrete pad 

West of concrete pad 

h£I3El 

<1 
<1 

<1 

Continued 

Xylaoss 

<1 
<1 

<1 

I^dugm 

<1 
<i 

<1 

&S^1BS. 

<1 
<1 

<1 

Note: Sample No. indicates sampBng location and daptii where sample was taken. The 
first one or 2 digits cofrespond to depth sample was taken, i.e., "6", "10", "15" and 
'20" feet. The last 2 digits represent the sampling point number, i.e., 'OT, '10", 

•14", eto. 

The highest concentration of IVITBE/pentane was near the southeast sump or drain of the east 
concrete pad (Samples 605 to 2005). Sample 620 and 621 to 2021 were obtained from the 
subsoil beneath the concrete pad. Samples 614 to 2014 were collected near the new service 
road south of the concrete pad. The pattern of these concentrations suggested that source of 
contamination is the vicinity of the wash down concrete containment, most likely the source point 
was the sump or drain probably due to overspill or leakages. 

Total FID plots (Figure 4 of Appendix 2) showed the same pattern as that of MTBE/pentane. 
Xylenes, however, were found in 2 general vicinities: at the wash down area near the sump and 
at the area south of the service road where it curves from a northwesterly to westerly direction. 
Borings of Lockheed (BH 24, SB-16, S8-49 and SB-51. Tables 1 and 2) show TPH from 320 to 
3468 mg/kg near the sump and as much as 500 mg/kg south of the sen/ice road. These are 
consistent with tiie distribution pattern of Xylenes. 

Toluene were found in lower concentration and appeared to be scattered throughout the area. 
Because of the lack of certain pattern, it may be deduced that this aromatic may be related to 
vehicular use. 

b) ECD Compounds 

Of the 11 chlorinated solvents which may be identified by the GC/ECD, only 4 solvents 
were found above their detection limits. These compounds are t-1,2-DCE, 1,1,1-TCA, 
TGE and PCE. While the concentration values of these compounds are relatively low, 
the iso-concentration maps indicate certain pattern or trend. 

Table 7 indicates the samples where the analytes where found. 

Table 7: Analvte Concentrations By GC/ECD. (uqll) 

Saroclfiiiifl. LosafioQ T"/*^C 
szSnd^ 

601 

602 

Service road 

North service road 

<1 

<1 

0,93 

4.0 

0.14 

0.35 

17 
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Continued 

603 

604 

605 
1005 
1S05 
2005 

606 
1006 
1506 
2006 

607 
1007 
1507 
2006 

508 

.laaatisfl 

North of concrete pad 

North of concrete pad 

Near sumps 
Near sumps 
Near sumps 
Near sumps 

SE of concrete pad 
SE of concrete pad 
SE of concrete pad 
SE of concrete pad 

South of service road 
South of service road 
South of service road 
South of service road 

South of service road 

<1 

2.4 

20 
38 
3D 
23 

<1 
<1 
<1 
<1 

1.9 
<1 
<1 
<1 

<1 

1-1 l-TCA 

10 

11 

32 
135 
109 
75 

3.8 
2.0 
5,0 
8,8 

1.2 
0.13 
3.8 
4.7 

1.3 

3 X ^ 

0.30 

0.15 

0.77 
0.46 
0.38 
0.32 

0.11 
<0,1 
<0.1 
0.14 

0.59 
0.16 
<0.10 
0.14 

0.22 

3.3 

3.0 

14 
16 
1 
9.7 

1,5 
0.71 
1.5 
1.8 

2.0 
Q.90 
0,98 
1.1 

1.3 

609 

610 

South of service road 

South of service road 

<1 

<1 

0.60 

0.86 

0,18 

0.42 

1.2 

1.8 

611 South of service road 0.94 0.23 1.3 

1012 
1512 
2012 

513 

614 
1014 
1514 
2014 

615 
1015 
1515 
2015 

516 
1016 
1516 

2016 

617 

618 

North of service road 
North of service road 
North of service road 

South of FAA 

Soutti concrete pad 
Soutti concrete pad 
Soufli concrete pad 
Soufli concrete pad 

Serx^ce road 
Service road 
Service road 
Service road 

South of service road 
South of service road 
South of service road 

South of service road 

Service road 

Service road 

<1 
<1 
1.5 

<1.0 

<1,0 
<1,0 
<1,0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 

6.9 
5.6 
11 

3.9 

14 
7.9 
15 
14 

3.3 
3.5 
S.S 
5.4 

1.3 
3.5 
<0.10 

3.4 

3.8 

2.8 

0.11 
<0.10 
<0.10 

0.16 

0.20 
0.12 
0,13 
0.13 

0.14 
0,10 
O.10 
<0.10 

0,30 
<0.10 
<0.10 

0,12 

0.13 

0,19 

1,7 
' 1.2 

1.6 

1. 

2.6 
2.1 
2,5 

1.3 
0.87 
1.3 
1,2 

1.3 
0,87 
<0,05 

0.9 

1.5 

1.5 
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SamekJ^ 

619 

620 

621 
1021 
1521 
2021 

622 
1022 

1522 

Lscalisa 

Hssr sump 

Concrete pad 

Concrete pad 
Concrete pad 
Concrete pad 
Concrete pad 

West of concrete pad 
West of concrete pad 

West of concrete pad 

1:1^^2Q£ 

1.2 

22 

<1 
<1 
1.1 
2.4 

<1 
<1 

<1 

,lJJ,rTCA 

15 

1.3 

7.S 
6.1 
1.9 
12 

2.7 
4.5 

3,9 

0.27 

0,49 

0.22 
0.28 
0.10 
0.13 

0.57 
0.12 

5.3 

9.1 

2.9 
2.4 
0.89 
2.2 

2.7 
1. 

0.17 1.4 

Plotdng of the iso-concentrations showed a pattern of Increasing levels toward the vicinity of the 
sump/drain adjacent to the FAA facilities which was also of the same pattern as the FID 
compounds. TCE, however, also showed another two peaks in the area south of the service 
road and also at the area west of the concrete pad. 

9.2 Analytical Tests Results 

All of the 90 soil samples were analyzed by Curtis and Tompkins, Ltd. (CT), a Los Angeles-based 
laboratory duly certified by the California Department of Health Services (DOHS), The complete 
results of analyses were compiled in Volume II of this report. 

Tables 8, 9, and 10 show the results of the laboratory tests of some of the organics and other 
compounds which exceeded the laboratory's detection limits. The major contaminant is 
petroieum hydrocarbon found in 4 borings. Significant concentration of halogenated volatiles 
were detected in only one boring, CSB-1. 

9.2.1 Total Recoverable Petroleum Hydrocarbon (TRPH) 

Table 8 shows the results of the analyses by EPA Method 418.1. 

Table 8: Results of Analysis. TRPH 

CSB-1 

Depth (feet) 

9 
14 

Concentration, jmsl}^ 

11,000 
68 
11 
ND 
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Continued 

Concentration, (mg^gi 

CSB-1 19 22 
24 ND 
39 ND 
64 . ND 

CSB-2 1 7,800 
5 ND 
10 ND 
15 ND 
20 45 
25 . ND 
45 ND 
65 NO 

CSB-3 1 11 
10 29 
20 29 
30 ND 
50 ND 

CSB-4 5 ND 
15 ND 
25 ND 
35 ND 

CSB-5 1 2,300 
5 ND 
10 190 
15 23 
20 ND 
30 ND 
50 ND 
65 ND 

Note: Detection Limit -10 mg/kg 

The significant occurrence of petroleum hydrocarbon was confined within near surface (1 - 2.5 
feet), although trace concentrations were found at about 20 feet. A highly contaminated sand 
layer was found within 1.5 to 3,5 feet in boring CSB-1. The sand materials were black, oily and 
exuded petroleum odor. The highest concentration value of 11,000 mg/kg found at 2.5 feet may 
be related to these materials. 

20 
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Boring CSB-1 was drilled adjacent to the sump/drain at the southeast corner of the east wash 
down concrete containment pad. Previous borings by McLaren-lHarl near the same drain also 
detected petroleum hydrocarbon at 4 feet and 14 feet with concentration of 320 mg/kg and 3468 
mg/kg, respectively (Table 2). 

TRPH (7800 mg/kg) was also detected in CSB-2 at 1 foot. While no petroleum hydrocarbon was 
found between depth of 5 and 15 feet, 45 mg/kg TRPH was found at 20 feet. During ALB 
shallow soil boring in 1990 (Ref. 5), 15,000 mg/kg and 880 mg/kg TPH was detected at 1 and 5 
feet, respectively (Table 3). McLaren-Harfs also reported TPH of 230 mg/kg and 54 mg/kg 
concentration at 3.5 feet and 10 feet, respectively. 

South of t i e new service road where It ttjrns from a northwest-southeast to east-west direction, 
TPH was found near the surface with a concentration of 2,300 mg/kg. Previous exploration in the 
vicinity by McLaren-Hart and Gregg also encountered TPH ranging from trace to about 500 
mg/kg with the higher concentration value detected near the surface. 

Viewed from the distribution of the concentration values of TPH, it appears that the major source 
of contamination is the sump/drain at the soufrseast comer of the concrete pad. 

The other 2 areas where contaminations were detected at the vicinity of borings CSB-2 and 
CSB-5 may be related to the previous spills as manifested by significant surface stains observed 
prior to the construction of the new service road (Ref. 5). 

9.2.2 Aromatic Volatile Organics 

Table 9 indicates the aromatics that were detected in the 3 confirmatory borings. Only about 6% 
of the total samples analyzed for EPA 8020 showed aromatic volatiles. 

Springs 
Humfesrs 

CSB-1 

GSB-2 

Depth 
(feet) 

49 
59 

1 

Anaivtes 
iuaiissl 

Xylenes (total) 
Xylenes (total) 

Ethyl Benzene 
Xylenes (total) 

lijaZksl 

20 
10 

12 
130 

>n Detection 
iJmit.y,g/Kg 

10 
10 

5 
10 
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Continued 

Borings 

Number? 

CSB-4 

Depth 
(feet) 

5 

20* 

UisIMl 

Toluene 
Ethyl Benzene 
Xylenes (total) 

Xylenes (total) 

(ug/kg) 

8 
12 
110 

11 

in Detection 

iknitijg/lsg 

5 
5 
10 

10 

Note: * - Duplicate sample OS # 002 
Method EPA 8020 
Extraction EPA 5030 Purge and Trap 

Based from the anaiyticai results, the presence of xylenes, ©thy! benzene and toluene may not be 
an area of concern. The concentration values of these voiatiles were too low when compared 
with the DOHS State Action Level (SAL). SAL, for xylenes, ethyl benzene and toluene in the 
ground water are 620, 680 and 100 ug/l, respectively, 

9.2.3 Haiogenated Volatile Organics 

Table 10 shows the solvents found in borings CSB-1 and CSB-2. 

Boring? 
Numbers 

CSB-1 

Depth 
(feet), 

2.5 

4 
5 

24 

Analytes 

1,1-DCE 
1,1-DCA 
1,1,1-TCA 
PCE 

1,1,1-TCA 

PCE 

PCE 

Concentration 
iug/M 

1,200 
62 
96 
390 

21 

73 

34 

SAL 
fug/l) 

6 
20 
200 
4 

20O 

4 

4 

Dste.Qtion 

25' 
25* 
25' 
25* 

5 

6 
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Borings 
Numbers 

CSB-2 

DsialtL 
(f^et) 

1 

Aoaiytes, 

1,1,1-TCA 
PCE 

Continued 

(gg/kg) 

11 
19 

SAL 

200 
4 

DsiSElifin 

5 
S 

Note: 1,1 -DOE -1,1-Dichloroethene 
1,1-DCA - 1,1-Dichloroethan6 
1,1,1 -TCA -1,1,1 -Trichloroethane 
PCE - Tetrachloroethene 
SAL - State Action Level of analytes in drinking water 
* - Raised detection limit due to higher presence of target analytes 
Analyses by EPA Method 8010 and extraction by EPA 5030 Purge and Trap 

In the absence of regulatory limits of the detected solvents in soils, the concentrations of these 
solvents may be compared with the drinking water standards for the purpose of assessing the 
impact of these compounds. 

As shown in Table 10, 1,1-DCE exceeded SAL by a factor of 200, 1,1-DCA by 3 and PCE by 
about 100. While the compounds' concentrations decreased at depth, PCE extended to about 24 
feet. The other solvent, 1,1,1 -TCA detected was below SAL. Beyond 24 feet down to 80 feet, no 
halogenated solvents were found above detection limits, 

Of the 90 soil samples analyzed for EPA 8010, the target analytes were found in about 4% of the 
samples. 

These contaminants were found within the immediate vicinity of the wash down concrete pad 
adjacent to the sumps/drains and extended into the FAA facilities. This disposition may suggest 
that contamination was related to the washing operations by Lockheed. 

9.2.4 GAM Metais 

Analytical results of CAM metals, as shown in Table 11, indicated that the concentration values 
are insignificant and within the natural concentration of these elements (Table 12). Except for 
lead (Pb) in one soil sample in CSB-5, which was detected above the STLC, all of the other 
elements did not exceeded the STLC. Lead was detected at 9.4 mg/kg; however, it is less tiian 
10 times STLC to which would have required a determination of the solube fraction. 
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Table 11: Anabdtcai Results. CAM MetaJs fmg/kg) 

Soil 

CSB-1 

CSB-S 

CSB-3 

CSB-4 

CS8-5 

4 
14 
19 

1 
10 
20 

5 
15 

1 
10 

1 
5 

10 

Sfe 

ND 
ND 
ND 

3.3 
NO 
NO 

ND 
ND 

ND 
ND 

ND 
ND 

ND 

B. 

39 
30 
44 

55 
32 
36 

45 
36 

77 
44 

60 
50 

43 

Bs 

0.11 
0,12 
0,11 

0.13 
ND 
ND 

ND 
0.10 

0.20 
0.14 

0.13 
0.11 

0.10 

Cd 

ND 
ND 
ND 

0.71 
0.25 
ND 

ND 
ND 

ND 
ND 

0.28 
ND 

ND 

QL 

3,8 
5.1 
3.2 

9.4 
2.6 
5.6 

6.7 
4.8 

8.3 
5.0 

6.9 
4.4 

4.4 

Ss. 

4.2 
3.7 
3,5 

5.7 
3.6 
4.5 

3.3 
3.0 

8.0 
4.5 

4,7 
3,4 

3,2 

£U 

9.S 
5.3 
17 

11 
0.2 

ND 
ND 

11 
11 

ND 
ND 

ND 

a 
ND 
ND 
ND 

ND 
ND 
ND 

1.2 
2.0 

ND 
ND 

9.4 
1.5 

1.7 

MQ 

ND 
ND 
ND 

0.82 
ND 
0.74 

ND 
ND 

0.90 
0,81 

ND 
ND 

ND 

M 

2.5 
2.2 
2.3 

6.8 
2.3 
3.6 

2.6 
2.5 

4.4 
2.7 

7.2 
2.4 

2.6 

Mh. 

13 
15 
11 

20 
8.6 
14 

11 
10 

24 
17 

19 
12 

10 

Zn 

24 
14 

1 ^ 
17 
18 

24 
20 

31 
16 

38 
21 

19 

Note: As> Hg, Se, Ag and Ti were not found above ihe limit of detotion. 
ND - Non detected. 

Table 12: CAM Metals Limits and Natural Concentration Ranges 

Analyte lOxSTLC 
(mg/KgOi 

Natural Cone, 
Range (mq^Kgl 

Sb- Antimony 
As- Arsenic 
Ba- Barium 
Be- Beryllium 
Cd- Cadmium 
Cr - Chromium (T) 
Cr - Chromium (VI) 
Co- Cobalt 
Cu- Copper 
Pb- Lead 
Hg- Mercury 
Mo- Molybdenum 
Ni - Nickel 
Se- Selenium 
Ag- Stiver 
TI - Thallium 
Va- Vanadium 
Zn- Zinc 

15 
5 
100 
0.75 
1 
560 
5 
80 
25 
5 
0.2 
240 
20 
1 
5 
7 
24 
250 

150 
50 
1000 
7.5 
10 
5600 
50 
800 
250 
50 
2 
3500 
200 
10 
50 
70 
240 
2500 

500 
500 
10,000 
75 
100 
2,500 
500 
8,000 
2,500 
1,000 
20 
3,500 
2,000 
100 
500 
700 
2,400 
5,000 

0.2-500 
0.2-97 
70-5,000 
0.1-40 
1.01-10 
1-1,000 

1/70 
2-300 
1-700 
0.01-4,6 
0.2-7 
<3-700 
0.05-60 
0.001-5 
0.1-3 
7-500 
10-2,000 
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10.0 CONCLUSION AND RECOMMENDATION 

10.1 Summary of Geologic Findings 

1) The area investigated is underlain primarily of the siity to gravelly, fine to coarse sands, 
either poorly to well graded, clean materials (SP/SW). Coarse subsoils (GP/GW) occur 
at depth of 70 to 80 feet The subsoils are characteristically permeable. This condition 
could enhance vert'ca! rather than lateral migration of contaminants within the 
unsaturated (vadose) zone at least within th© depth (80 feet) explored. 

2) The fine subsoils, silts and very fine sands, occur as Mn and discontinous lenses this 
occurrence could not significantly retard downward migration of the contaminants. 

3) The interlayering (intertongueing) of the different types of materials is suggestive of the 
varying environmental conditions during deposition. 

4) Drilling for monitoring wells in the general vicinity of the Lockheed facilities established 
the ground water table within the airport to be between 200 to 230 feet below the existing 
ground surface. 

10.2 Summary of Analytical Results 

1) The major contaminants are petroleum hydrocarbons. TPH is in the order of 2,300 -
11,000 mg/kg. While the highest concentration values were detected within the upper 5 
feet, contamination in the order of 45 mg/kg was found at depth of 20 feet. Beyond this 
depth to 80 feet, no TPH was detected. 

2) Of the target halogenated analytes, 1,1-DCE, 1,1-DCAand PCE were detected at levels 
exceeding the DOHS action limit These solvents, were only found in two boring 
locations, CSB-1 and CSB-2. 

3) While xylenes, ethyl benzene and toluene were detected in 3 borings, their 
concentrations were low as compared with the DOHS standards, 

4) CAM metais, while present in the soil samples, were below the STLC. 

10.3 Conclusion and Recommendations 

The results of the present soil investigation and study have confirmed that the subsoils beneath 
the property formerly leased to Lockheed were impacted by petroleum hydrocarbons, 1,1-DCE, 
1,1-OCA and PCE with concentrations exceeding DOHS action levels. Some of these 
contaminants may be the breakdown products of TCE and PCE, which Lockheed had used as 
degreasing products (Ref. 6) during its operations. 

There are three areas where significant concentrations of these voiatiles were found. The most 
significant is the impacted area related to the sump/drain of the east concrete pad. The pattern 
of concentrations suggested that the source of contaminations is the sump/drain. The other 
two areas are located within the immediate vicinity of the sump/drain of the west concrete pad 
and area where Ihe sen/ice road makes a curve. The contamination detected in these three 
areas may be related to previous spills and/or seepage from the drains. 
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The occurrence of contamination was confined within the upper 20 feet, decreasing in 
concentration from the upper 2.5 to 20 feet. With the ground water at 200 to 230 feet beneaft 
the area, the chances of tiiis source currently impacting ground water are low. Contaminants 
may be adsorbed and/or diffused before they reach the ground water. 

Since the subsoils are relatively porous, Cor^tamination was distinctly vertica! rather than 
horizontal. Contaminants were found within the immediate vicinity of the sumps or drains and 
within areas where indications of previous spills were observed on the surface. 

In view of the above, no further investigation is deemed necessary. However, it is 
recommended that the Airport Authority initiate negotiations with Locl<heed concerning the 
clean-up of the leasehold property. Based on the present findings, it appears that soil 
excavation may be an appropriate remediation alternative. 

The following clean-up levels are proposed for the Lockheed faciiities: 

1) A clean-up level of less than 1,000 ppm for TPH, as approved by the Los Angeles 
Department of Public Worl<s for tank removal {Ref. 6) 

2) One hundred (100) times the Maximum Contamination Level or State Action Level for 
volatile halogenated organic compounds and volatile aromatics, non-halogenated volatile 
organic compounds and semi-volatile organic compounds, as recommended by 
McLaren-Hart (Ref.4). 

3) Ten (10) times Soluble Threshold Limit Concentration for metals. Under this criteria, 
metals would not be an area of concern. 

Since Lockheed is in the process of the remediation study (R!) for its Plant C-1, this leasehold 
area which has been impacted by its operation should be considered and included as part of 
this undertaking. 
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PROJECT HEALTH AND SAFETY PLAN/ 
EMERGENCY ACTION PLAN 

1.0 Introduction 

The purpose of this Occupational Health & Safety Plan is to define the potential exposures and 
exacerbating conditions and to describe, in detail, those activities and procedures required to protect 
workers from hazardous exposures. 

2.0 Job Descriptions 

To expedite the sampling program, multiple crews, each with rts own equipment, may be operating at 
the sites at any given time. The job classifications wtil be the same for each crew. A member of the 
aew may, in some cases, perform more than one job assignment. For example, because of the 
small crew size, the site geologist/engineer may function as site safety officer, and the field technici^ 
may double as safety technician. Job classifications and their assigned tasks are listed below: 

2.1 Project Safety Officer: This ciassification will be responsible for the overall implementation 
and auditing of the Health & Safety Program. He/she may visit sites unannounced to evaluate 
compliance, and, at the end of the project, will complete an evaluation of the overall effec­
tiveness and enforcement of the program. Eugene Port, CIH, will function in this capacity. 

2.2 Site Engineer/Geologist: This classification will supervise site activities, including the handiing 
of samples. If a drilling rig is used to obtain subsurface samples, the site engineer/geologist 
will examine the soil cuttings from each boring and compile a log of the subsurface condi­
tions. He/she wiii handle the cuttings and work near the drill rig in the restricted area, and will 
be responsible for the sampling operation which will entail decontaminating (cleaning) and 
reloading the sampler with brass rings, labeling and packaging samples for transport. This 
latter activity will be performed in the controlled access area. Mollie Halewijn, P.E.d will 
function in this capacity. 

2.3 Technician: This classification will assist the site engineer/geologist with sample handling in 
the restricted and controlled access areas. Activities will include sampling, decontamination 
of sampling equipment, and labeling and preparation of samples for transport. 

3.0 Scope and Purpose of Health and Safety Program 

3.1 Protect Worker Health and Safety. There may exist situations during site operations where 
personnel could contact toxic materials. If a drilling rig is used, it may generate a slight 
amount of dust from its operation and sample extraction. 

3.2 Comply With Applicable Regulations. ALB will comply with all Federal and State Occupation-
aS Health & Safety regulations specified under OSHA. Specifically, the following General 
Industrial Safety Orders (GISO) are incorporated into our program. 
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3,2.1 Q!SO 3203 Accident And liiness Prevention Program 

Administrative supervision of the health and safety program. The Site Safety Officer, 
is responsibi© for the day-to-day implementation of this program. The Project Safety 
Officer wl!! be responsible for staff and employee training and for auditing compli­
ance with the requirements and intent of tti© program. 

Task and job safety analyses. These are Inciuded as described above. 

Training of workers in specific and general work practices. Al! supsrvisofy personnel 
(Project Safety Officer, Site Engineer/Qeoiogist, Site Safety Officer) will be certified 
under the provisions of 29 CFR 1910. All other personnel, who will work under the 
direct supervision of on© of the aforementioned categories, will have a minimum of 
eight hours of tra'ning prior to the start of field work. This training will cover toxicol­
ogy, protective equipment, evacuation and emergency response procedures, medi­
cal emergency procedures, mechanical and equipment safety, sample handling. 
decontamination and security measures. 

Work zones (restricted, controlled access and neutral). These are described in 
Section 4.0. 

Regular periodic inspections of the workplace to discover and correct unsafe condi­
tions and work practices.- The Site Safety Officer will conduct a pre-shift inspection 
of the facility, machinery, equipment, safety devices and equipment, etc. The 
Project Safety Officer may inspect the sites at his/Tier discretion. 

Specific health and safety hazard awareness- as part of the general project and 
specific task assignments, employees will be informed by ALB of the specific haz­
ards-including toxic exposures, noise, and heat stress-associated with the job and 
work site prior to start up on each new site. 

Warnings and evacuation routes, plus appropriate health and safety contracts- a list 
of emergency teiephone numbers and site map will be given to personnel working on 
this project. 

Emergency procedures for: 

Spills: Contaminated bulk materials will be placed in containers, sealed, and 
held until transport to an approved hazardous waste disposal site. Liquids 
wiil be treated with an appropriate spill clean up kit (acids, alkali and organ-
ics), and stored as mentioned above. 

Fire: The following steps are to be taken to prevent injury and to limit the 
spread of the emergency: alert personnel in the immediate vicinity of a fire; 
confine the fire by removing items which be fuel to the fire, provided this can 
be done without risking being burned or overcome by smoke; evacuate the 
area; and summon aid, namely the local fire department. 
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First aid emergencies: Minor first aids should be treated by the site Individu­
al selected and trained in advanced first aid. Emergency victims will be 
removed from the immediate disaster area, stabilized, and transported by 
ambulance. ALB has selected the Paramedics as the first stage emergency 
response for injury and/or chemical exposures, including heat stress. 

Response to extreme weather conditions, such as wind, lightning, floods, e tc -
severe winds, flooding or electrical storms will dictate that ail site activity be halted. 

Personnel protective clothing and devices, as described under specific requirement 
for each site, will be used. ALB will supply those items described in the site-specific 
provisions, Wori<ers will be responsible for providing their own coveralls, prescrip­
tion eyewear, and safety shoes. Other appropriate clothing, shoes or boots and eye 
protection, as dictated by this heaith/safety plan, will be explained by ihe field super­
visor. 

Laundering of contaminated clothing- ALB will be responsible for having contaminat­
ed clothing laundered and returned to the employees. Under no circumstances are 
empioyees to remove contaminated dothing from the work site. 

Rules regarding eating, drinl^ing and smoking at the job site— these activities are 
limited to the neutral area. 

Medical surveillance, including post job and emergency medical care (emergency 
treatment facilities). Employees will be examined, where required, to establish blood 
chemistry profiles and to determine liver and kidney function. Other tests will be 
included as determined by site-specific requirements. The nearest medical facilities 
are listed in the Emergency Action Plan. 

Emergency site evacuation, including transport of victims - paramedics emergency 
response team will be available to move victims to emergency care facilities. 

"Buddy system"- this system is designed to establish working partners who wil! 
observe physiological and behavioral changes in each other which may be attributed 
to an occupationaily related illness. 

Environmental surveillance- to the extent that we have been able to specifically iden­
tify chemical toxicants, continuous area air monitoring may be conducted to quantify 
exposures. 

3.2.2 QISO 5194 Material Safety Data Sheets. Ail employees will be notified of all hazard­
ous substances present in the workplace. Material Safety Data Sheets and potential 
toxic effects of substances that may be encountered during operations wilt be ex­
plained to the field personnel by ALB. 

3.2.3 " GISO 3204 Access To Medical And Exposure Records. Each person assigned to 
the field will be provided with a copy of his or her own medical records and records of 
exposures to toxic substances or harmful physical agents; and MSDS or other infor­
mation available on the hazardous substances associated with the site activities. 

3.2.4 GiSO 5155 Control Of Airborne Contaminants. Every effort wil! be made to limit the 
generation of airborne contaminants, including water sprays where necessary. 
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3.2.5 GiSO 3220 Emergency Action Plan, The emergency action plan (Appendix 2) de­
scribes procedures for reporting lire and other emergencies, emergency procedures, 
escape routes, accounting for all workers after an emergency evacuation, personnel 
assigned to rescue and medical duties, aiarm systems, and an evacuation plan. 
Training in this plan will be conducted as part of the pre-work session. 

3.2.S GISO 5144 Respiratory Protection Program. This program will cover the following 
subfects: 

selection and us® of air purifying respirators, and air suppiied, if necessaiy; 
modic^ clearance for pereonnef required to wear negative pressure air puri­
fying respirators; 
instruction and training in use of respirator; 
cleaning, sanitizing, repair and storage of respirators; 
respirator fit testing; 
posting of required respirator usage; and 
quantification of potential exposures. 

-̂ -O Work Area Descriptions 

4.1 Restricted Area. That area around the drill rig or other sampling center from 10 to 25 feet 
radius, depending on site conditions. This perimeter may be extended, depending upon winds 
and dust blowing. 

Employees in this area will wear protection consisting of hard hat or cap; gloves; long-legged 
pants; and ciosed-toed shoes. At the direction of the Site Safety Officer, or the Project 
Geoiogist/Engineer, all personnel in the restricted zone shall don a full-face respirator, or 
safety glasses/goggles with half-face respirator, and continue to wear this equipment until 
otherwise directed. 

4.2 Controlied-Access Area., The area extending away from the perimeter of the restricted area 
to an additional distance of 10 to 25 feet, depending on conditions. This area may be elimi­
nated for small sites, depending on the nature of operations being conducted. Clothing for 
employees in this zone shall consist of long-legged pants, short- or long-sleeved shirt, and 
closed-toed shoes. Hard hats and respiratory protection equipment shall be kept in ready-to-
use condition in this zone. 

4.3 Neutral Area. That area used for tasks not required to be preformed in the restricted or 
controiled-access areas, and extending out from the perimeter of the controiied-access area. 
Clothing requirements are the same as for the controiled-access zone. 

5-0 Respiratory Protection Program 

5.1 Qualification To Wear Negative Pressure Respirator. All personnel required to wear a nega­
tive pressure, air purifying respirator will have to display a minimum pulmonary function of 
75% of predicted for FEV ^, FVC, FEF 25.75 ^^^ FEF^/FVC Ratio. Each individual will 
otherwise have to be physicaily fit to wear such a device, as determined by an examination 
by a physician. 
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5.2 Respirator Selection And Fit Testing. Each indlviduai assigned to a "restricted" or "controiied 
access" area will be properly fitted with a full- or half- mask face piece air purifying respirator. 
Air purifying cartridges wi!! meet the NiOSH Approval TC-23C-79/161/243/244/201 or 286, 

Fit the facepiece on the nose bridge, making sure that you are able to breathe through the 
nose. Then swing the bottom of the facepiece into contact with the chin. Position the head­
bands with longest straps above the ears over the aown of the head, and the shortest straps 
beiow the ears, around the nape of the neck; then adjust for comfort by moving adjustment 
slides to lengthen or shorten straps. Adjust the straps just snug enough so that no air leaks 
around the facepiece, it is not necessary to pull the straps so tight that the respirator digs Into 
the face. 

The respirator must be subjected to the following tightness test before selection and each 
use. Test respirator for leakage using a positive pressure method. Lightly place palm over 
exhalation valve cover. Gently exhale. A slight pressure should build up inside the respirator. 
If any leakage is detected around the facial seal, readjust the head harness straps, and 
repeat the test until there is no leakage. If other than facial leakage is detected, the condition 
must be investigated and corrected before another test is made. A negative pressure test will 
be performed. Lightly place palms over cartridge or filter holders. Gently inhale and the 
facepiece should collapse against the face. The respirator must pass the tightness tests 
before the respirator is used. The respirator will not furnish protection unless all inhaled air is 
drawn through a suitable cartridge or filter, as described above. 

The respirator must pass a qualitative fit test for final selection prior to each shift's use. This 
will be done by generating an irritant smoke (for filter cartridges) or amyl acetate banana odor 
(for organic cartridges). Generate the smoke or odor under the chin and around the bridge of 
the nose {keeping the eyes tightly closed). During this test, the Individual should undergo 
various facial expressions, including grimacing and smiling. If the wearer passes this type of 
qualitative fit test, the respirator can be worn in atmospheres up to 10 times the respective 
threshold limit values (TLV), 

6.3 Preparation For Respirator Use. There are five inspection points, listed below, that should be 
checked before donning the respirator. Under no circumstances should a respirator that fails 
inspection be used. The respirator should be repaired or replaced. 

5.3.1 Headbands: Check to see that the headbands still have their elasticity, inspect for 
br-eaks or tears in the material and make sure all clips, fasteners, and adjusters are 
in place and working property. 

5.3.2 Facepiece: Check facepiece for dirt, cracks, tears, or holes. Inspect the shape of 
the facepiece for possible distortion that may occur from improper storage. Make 
sure that rubber is flexible, not stiff. Check the aluminum yoke for cracks. 

5-3.3 Inhalation and Exhalation Valves; Check for cracks, tears, distortion, dirt, or build-up 
of material between valve and valve seat. 

5.3.4 Cartridge Holders: Check to make sure gaskets are in place; check for cracks and 
damage to threads. 

5.3.5 Cartridge and/or Filters: Make sure cartridges and filters are clean. Never try to 
clean a filter or cartridge by washing it or using compressed air. Inspect the cartridge, 
particularly the metal sealing band around the bottom, for dents, scratches, or other 
damage. 
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Thread cartridges into receptacles carefully. Hand tighten to prevent damage to 
threads and to insure a good seal against the gaskets, insert appropriate filters into 
the appropriate filter cover. Never load a filter into the receptacle. Snap filter covers 
onto both receptacle or cartridges taking care not to damage filters. 

The following conditions are indications that the cartridge or filters have served their 
useful life and should be replaced. Cartridges: Odor or taste of gases or vapora; eye, 
nose, or throat inrttatlon. Filters; Excessive breathing resistance upon inhalation. 

5.4 Respirator Maintenance And Cleaning. The facepiece (with cartridge removed) should be 
cleaned and sanitized after every use. A ilght dish soap solution followed by a biotllng action 
and air drying will suffice. Never exceed 120° F temperature in order to avoid facepiece 
distortion. After cleaning and maintenance, and when not in use, each respirator should be 
stored In an air tight bag, such as a plastic refrigerator bag with twist-seai. 

The respirator must be kept in good condition to function properly. When any part shows 
evidence of excessive wear or failure, it should be replaced immediately with the proper part. 
Extra parts will be readily available. Do not use parts from a different brand or type of respira­
tor. 

S3 Contraindications For Chemical Cartridge Use. Many chemicals do not have an odor at a 
level low enough to give adequate warning of cartridge failure. All personnel must consult 
the manufacturer's instructions for a specific list of materials for which that respirator and 
cartridge should not be used. 

5.6 Recordkeeping/Program Administration. The project supervisor wiii maintain a list of respira­
tors assigned to each individual. Each individual wii! acknowledge in writing that they have 
received respiratory protection training, including the selection, care and maintenance of their 
respective respirators. 

The project safety officer will be responsible for assuring that all individuals comply with the 
requirements of the program. He/she will randomly check each individual's respirator to 
assure compliance with the proper care and maintenance of the respirator and cartridge. 

Employees found violating the terms of this implementation program wili be issued a written 
warning upon first violation, followed by disciplinary action on the second violation and re­
lease from the project upon the third violation. 

5.7 Program Audit. The Project Safety Officer will check records and may observe actual pro­
gram compliance to assure that the terms and intent of the respiratory protection program are 
being followed. 
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EMERGENCY ACTION PLAN 

Notification and Summoning Assistance. The following procedures should be used to summon as­
sistance in case of emergency: 

Fire: DiaJ 911 to call Firefighters in case of fire. A fire extinguisher is available with the drill 
rig for use In case of small fires. The first consideration will be personnel safety, and crews 
will be instructed not to attempt to handle emergencies where possible injury would result. 

Medical Emergency: Dial 911 to summon the paramedics for situations requiring medical 
attention {serve bleeding, shQcl<, heat stroke, major injuries, etc.). Administer first aid and 
institute emergency actions until paramedics arrive. 

Medical Non-emergency: Patient should drive (or be driven) to Burbank Community Hospital at the 
intersection of Glenoaks Boulevard and Olive Avenue. From the Airport, turn right (south) on Holly­
wood Way, tunn left (east on Empire Avenue, bear right (south) on Victory Boulevard to Olive Avenue. 
Turn left (northeast) on Olive and proceed over the i-5 Freeway to the Hospital. The telephone 
number is (818) 953-6500. 

Other Non-emergency: DiaJ (714) 990-3382 for A. L Burke Engineers, Inc. 

Evacuation Procedures: In case of emergency requiring evacuation, notify SSP personnel immedi­
ately and follow their evacuation plan. Personnel shall assemble outside the plant gate after the 
evacuation to be accounted for and receive further instructions. No one shall reenter an evacuated 
site until the Site Safety Officer has given clearance to retum. 

Intra-Site Communications: Because of the small size of the crews and the work areas, oral commu­
nications shall be used to minimize the potential for confusion during and emergency. Where a tele­
phone is not easily accessible from the work locations, ALB will provide a portable cellular telephone. 

Documentation: The Site Safety Officer shall prepare a complete report on any emergency incident 
including the date, time, nature of the incident, action taken and final outcome. This information shaf! 
also be entered in the field log. 
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APPENDIX - 2 

Soil Gas Survey, Burbank-Giendale-Pasadena 

Airport, Burbank, California: Report Prepared 

by Target Environmental Services, Inc., 

October 1991 
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EXECOTIVE SUMKARY 

On September 11 and 12, 1991, TARGET Environmental Services, 

Inc, (TMiGET) conducted a soil gas survey at Burbank-Glendale-

Pasadena Airport, Burbank, California in an area south of the 

Lockheed Corporation Area C-1. Samples were collected at 6 feet 

in all sampling locations and at multiple depths in nine locations 

and were analyzed by GC/FID and GC/ECD for petroleum and halo­

genated hydrocarbons, respectively. 

Elevated levels of 1,1,1-TCA, PCE and t-l,2-DCE and lower 

levels of TCE, MTBE/pentane, acetone, benzene, toluene, and the 

xylenes were observed within the survey area. Map patterns of the 

halogenated hydrocarbons and MTBE/pentane suggest that the contam­

inants originated in or near the wash down areas. The low levels 

of petroleum hydrocarbons present in scattered locations around the 

survey are probably related to vehicular use. While the concen­

trations of halogenated hydrocarbons were typically of similar 

magnitude at all depths, the occurrences of non-halogenated 

hydrocarbons, with the exception of MTBE/pentane, were limited to 

the shallower samples. 
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Introduction 

A. L. B-urke Engineers^ Inc. contracted TARGET Environmental 

Services, Inc» (TARGET) to perform a soil gas survey in an area 

south of the Lockheed Corporation Area C-1 at the Burbank-Glendale-

Pasadena Airport in Burbank, California. The purpose of the soil 

gas survey was to determine the presence and extent of volatile 

hydrocarbons in the subsurface. Ground water-and soils information 

were not reported. The field phase of the soil gas survey was 

conducted September 11 and 12, 1991. 

Detectability 

The soil gas survey data presented in this report are the 

result of precise sampling and measurement of contaminant concen­

trations in the vadose zone. Analyte detection at a particular 

location is representative of vapor, dissolved, and/or liquid phase 

contamination at that location. The presence of detectable levels 

of target analytes in the vadose zone is dependent upon several 

factors, including the presence of vapor-phase hydrocarbons or 

dissolved or liquid concentrations adequate to facilitate volatil­

ization into the unsaturated zone. 
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TerminolocTY 

In order to prevent misunderstanding of certain terms used in 

this report; the following clarifications are offered: 

The term "feature" is used in reference to a discernible 

pattern in the contoured data. It denotes a contour form rather 

than a definite or separate chemical occurrence. 

The term ''occurrence" is used to indicate an area where 

chemical compounds are present in sufficient concentrations to be 

detected by the analysis of soil vapors. The term is not indica­

tive of any specific mode of occurrence (vapor, dissolved, etc), 

and does not necessarily indicate or suggest the presence of "free 

product" or "phase-separated hydrocarbons," 

The terra "anomaly" refers to an area where hydrocarbons were 

measured in excess of what would normally be considered "natural" 

or "background" levels. 

The term "analyte" refers to any of the hydrocarbons standard­

ized for quantification in the chromatographic analysis. 

The term '̂ vadose zone" represents the unsaturated zone between 

the ground water table and the ground surface. 

The term "indicates" is used when evidence dictates a unique 

conclusion. The term "suggests" is used when several explanations 

of certain evidence are possible, but one in particular seems more 

likely. As a result^ "indicates" carries a higher degree of 

confidence in a conclusion than does '^suggests." 

The terms "elevated" and "significant" are used to describe 

concentrations of analytes which indicate the existence of a 

potential problem in the soil or ground water. 
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Field Procedures 

Soil gas samples were collected at a total of 4 9 locations, 

as shown in Figure 1. Samples were collected at multiple depths 

at most of the locations. The first one or two digits in the 

sample numbers represent the sampling depth, i.e., "6", "10", "15" 

and "20". The last two or three digits represent the sample 

location number. 

To collect the samples, a van-mounted hydraulic probe was used 

to advance connected 3' sections of 1" diameter threaded steel 

casing down to the sampling depth. The entire sampling system was 

purged with ambient air drawn through an organic vapor filter 

cartridge. A teflon line was inserted into the casing to the 

bottom of the hole, and the bottom-hole line perforations were 

isolated from the up-hole annulus by an inflatable packer. A 

sample of in-situ soil gas was then withdrawn through the probe and 

used to purge atmospheric air from the sampling system. A second 

sample of soil gas was withdrawn through the probe and encapsulated 

in a pre-evacuated glass vial at two atmospheres of pressure (15 

psig). The self-sealing vial was detached from the sampling 

system, packaged, labeled, and taken to TARGET'S on-site mobile 

laboratory for analysis. When equipment malfunctioned, the 

remaining samples were shipped to TARGET'S corporate headquarters 

and analyzed in the home laboratory. 

At sampling locations where samples were collected from more 

than one depth, the shallow sample was collected first, and then 

the probe was further advanced to collect deeper samples in the 

same manner as above. 
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Prior to the day's field activities all sampling equipment 

and probes were decontaminated by washing with soapy water and 

rinsing thoroughly. Internal surfaces were flushed dry using pre-

purified nitrogen or filtered ambient air, and external surfaces 

were wiped clean using clean paper towels. 

Field control samples were collected at the beginning and end 

of each day^s field activities and after every twentieth soil gas 

sample. These QA/QC samples were obtained by inserting the probe 

tip into a tube flushed by a 20 psi flow of pre~purified nitrogen 

and collecting in the same manner as described above. 

Three sample locations (Stations 1007, 1516 and 1521) were 

sampled a second time after the initial sample vials were broken 

during analysis. 
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Laboratory Procedures 

The samples collected during the field phase of the survey 

were subjected to both of the following analyses. One analysis was 

conducted according to EPA Method 601 (modified) on a gas 

chromatograph equipped with an electron capture detector (ECD), but 

using direct injection instead of purge and trap. Specific 

analytes standardized for this analysis were: 

1,1-dichloroethene (1,1-DCE) 
methylene chloride (MC) 
trans-1,2-dichloroethene (t~l,2-DCE) 
1,1-dichloroethane (1,1--DCA) 
cis~l,2-dichloroethene (c-1,2-DCE) 
chloroform (CF) 
1,l,l~trichloroethane (1,1,1-TCA) 
carbon tetrachloride (CT) 
trichloroethene (TCE) 
1,1,2-trichloroethane (1,1,2-TCA) 
tetrachloroethene (PCE) 

The halogenated hydrocarbons in this suite were chosen because 

of their common usage in industrial solvents, and/or their degrada-

tional relationship to commonly used compounds. 
The second analysis was conducted according to EPA Method 602 

(modified) on a gas chromatograph equipped with a flame ionization 

detector (FID), but using direct injection instead of purge and 

trap. The analytes selected for standardization in this analysis 

were: 
acetone 
methyl tertiary butyl ether (MTBE) 
methyl ethyl ketone (MEK) 
benzene 
toluene 
chlorobenzene 
ethylbenzene 
meta- and para- xylene 
ortho-xylene 
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These coiapounds ;were chosen because of their utility in 

evaluating the presence of fuel products, or petroleum-based 

solvents. 

The Total FID Volatiles values were generated by summing the 

areas of all chromatog'ram peaks and calculated using the instrument 

response factor for toluene. Injection .peaks, which also contain 

the light hydrocarbon methane, were excluded to avoid the skewing 

of the Total FID Volatiles (Totals) values due to injection distur­

bances and biogenic' methane. For samples with low hydrocarbon 

concentrations, the calculated Total FID Volatiles concentration 

is occasionally lower than the sum of the individual analytes. 

This is because the responsie factor used for the Total FID 

Volatiles calculation is a constant, whereas the individual analyte 

response factors vary with concentration. It is important to 

understand that the Total FID Volatiles levels reported are 

relative, not absolute, values. 

The analytical equipment was calibrated using an instrument-

response curve and injection of known concentrations of the above 

standards. Retention times of the standards were used to identify 

the peaks in the chromatograms of the field samples and their 

response factors were used to calculate the analyte concentrations. 

The tabulated results of the laboratory analyses of the soil gas 

samples are reported in micrograms per liter i^g/1) in Tables 1 and 

2. The first one or two digits in the sample numbers represent the 

sampling depth; i,e,, "6", "10", ^^5^' and '̂ 20", The last two or 

three digits represent the sample location number. Although 

"micrograms per liter" is equivalent to "parts per billion (v/v) '̂  
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in water analyses, they are not equivalent in gas analyses, due to 

the difference in the mass of equal volumes of water and gas 

matrices. Because pentane and MTBE co~elute, they are listed 

together in the table. The xylenes concentrations reported in 

Table 1 are the sum of the m- and p~xylene and o-xylene concen­

trations for each sample. 

- For QA/QC purposes, a duplicate analysis was performed on 

every tenth field sample. Laboratory blanks of nitrogen gas 

(99,999%) were also analysed after every tenth field sample. 

A total of five samples vials (Samples 612, 1007, 1516^ 1521^ 

and 2022) were broken during analysis. Samples were recollected 

at three of the locations, as mentioned in the Field Procedures 

section? however^ analytical data are not available for Samples 612 

and 2022. 

BGPAA 0873 



Discussion &nd Interpretation of Results 

In order to provide graphic presentation of the results, 

individual data sets in Tables 1 and 2 have been mapped to produce 

Figures 2 through 8. Map sample points with no data shown indicate 

that the analyte concentrations in the sample were below the 

detection limit. Analytical data for all sampling depths are shown 

on the maps? however, contours respect the data obtained from the 

6' sampling depth. 

GC/ECD analysis revealed that 1,1,1-trichloroethane (1,1,1-" 

TCA, Figure 2) was the most prominent halogenated hydrocarbon on 

the site. Concentrations of 1,1,1-TCA were highest beneath 

(Station 620) and south of the wash down areas (location 5) . 

Concentrations in the soil gas were elevated at all depths 

(Stations 605, 1005^ 1505, and 2005). Lower levels were present 

at all other sampling locations and at all depths. The tetra-

chloroethene (PCE) and trichloroethene (TCE) map patterns resemble 

the 1,1,1-TCA features and are not mapped separately. PCE and TCE 

were observed in all samples, with the highest concentrations 

observed in samples collected south of and beneath the wash down 

areas. The trans-1,2-dichloroethene occurrence (t-l,2-DCE, Figure 

3) was limited to the area in and around the wash down area and to 

several isolated samples to the west and south. 

GC/FID analysis indicated that Total FID Volatiles (Figure 4) 

were highest in and beneath the wash down areas. Low levels 

occurred at most of the remaining sampling locations. MTBE/pentane 

(Figure 5) were highest in and around the wash down areas. Xylenes 

(Figure 6) were present in low levels in several samples around the 
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wash down areas and in some samples across the service road. Low 

levels of acetone (Figure 7) occurred in several samples in and 

near the service road, A low level of benzene (Figure 8) was 

present at one sampling location (Station 607) near the service 

road. 

- • The FID chromatogram signatures of samples with elevated 

levels of volatile hydrocarbons show isolated peaks typical of 

halogenated hydrocarbons^ as exemplified by Chromatogram 1, Sample 

2005. Peaks indicative of low levels of petroleum hydrocarbons are 

evident in the chromatograms of a number of samples, as exemplified 

by Chromatogram 2, Sample 617. 

i*:t-| " „.,...;„............ , ^ 

CHROMATOGRAM 1. GC/FID 
SIGNATURE OF SAMPLE 2005 

: "a' " 

'"'" 

-" " ^ ] 
• - • - - - . - . ; 

L ^ 

CHROMATOGRAM 2» GC/FID 
SIGNATURE OF SAMPLE 617 

Elevated levels of 1,1,1-TCA, PCE and t~lj2-DCE and lower 

levels of TCE, MTBE/pentane, acetone^ benzene, toluene, the xylenes 

were observed within the survey area. Map patterns of the halo­

genated hydrocarbons and MTBE/pentane suggest that the contaminants 

originated in or near the wash down areas. The low levels of 

petroleum hydrocarbons present in scattered locations around the 

survey are probably related to vehicular use. While the 

9 
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concentrations of halogenated hydrocarbons were typically of 

similar magnitude at all depths, the occurrences of non-halogenated 

hydrocarbons, with the exception of MTBE/pentane, were limited to 

the shallower samples, i.e., samples collected at 6' and 10'. 

10 
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613 

TABLE 1 

ANALYTE CGNCENTRATIOMS VIA GC/FID (ug/l) 

sy^PLE 

601 

602 

603 

604 

605 
1005 
1S05 
2005 

606 
1006 
1506 
2006 

607 
1007 
1507 
2007 

608 

609 

610 

611 

1012 
1512 
2012 

<1.0 

<1.0 

<1-0 

<1.0 

<1.t3 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

1,9 
1.6 
<1.0 
<1.0 

<1.0 

<1.D 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 

PEHTA8E/ 
HTBE. 

<1.0 

<1.0 

<1.0 

<1.0 

19 
23 
18 
12 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1,0 
<1.0 
<1.0 

.<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 

REK 

<1,0 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1,Q 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1,0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 

BENZENE 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

1,0 
<1.0 
<1.0 
<1.0 

<1,0 

<1,0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 

Tm.ueME 

<1.0 

<1.0 

<1.0 

<1.0 

1.9 
1.2 

<1,0 
<:1.0 

<1.0 
1.1 

<1,0 
<1,0 

1.9 
1.7 

<1.0 
<1.0 

<1.0 

<1.0 

1.1 

<1.G 

<1.0 
<1.0 
<1.0 

CKLOao-
SSMEm 

<1.0 

<1.0 

<1.0 

<1.0 

•<;1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
<1,0 
<1.0 

ETHTL-
BEHZEME 

<1.0 

<1.0 

<1.0 

<1-0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1,0 
<1,0 

<1.0 

<1.0 

<1.0 

<1,0 

<1.0 
<1.0 
<1.0 

XYLEHES 

<1.0 

<1.0 

<1.0 

<1.0 

3.1 
2.6 

<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

3.0 
2.8 

<1.0 
<1.0 

<1.0 

<1.0 

1.2 

<1.0 

<1.0 
<1.0 
<1.0 

TOTAL FID 
VGIATILES^ 

<1.0 

2.6 

2.6 

2.3 

50 
59 
40 
27 

<1.0 
3.2 
1.9 
2.1 

6.6 
5.9 
1.0 
2.3 

<1.0 

<1.0 

4.8 

1.0 

2.2 
2.1 
2,6 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 

614 
1014 
1514 
2014 

615 
1015 
1515 
2015 

616 
1016 
1516 
2016 

617 

618 

<1.0 
<1.0 
<1.0 
<1.0 

1.2 
<1,0 
<1.0 
<1.D 

<1,0 
<1.0 
<1.Q 
<1.0 

<1.0 

<1=0 

<1,0 
<1.0 
1.8 
2.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1,0 
<1.0 
<1.0 

<1,0 
<1.0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 
<1,0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1,0 

<1.0 

<1.0 

<1.0 
<1.0 
<1,0 
<1.0 

1.2 
<1.0 
<1.0 
<1.0 

1.3 
1.1 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1,0 
<1,0 
<1.0 
<1.0 

<1.0 
<1,0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.G 
<1.0 
<1.0 
<1.0 

<1.0 
<1,0 
<1.Q 
<1.0 

<:1.0 
<1.0 
<1.0 
<1,0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1,0 
<1.0 

2.6 
<1.0 
<1.0 
<1.0 

<1.0 

<1,0 

S.4 
3.6 
3.9 
4.S 

2.8 
1.4 
1.6 
2.2 

3.4 
<1.0 
1.6 
1.6 

1,5 

1.6 

^EK = Methyl ethyl ketetie 

^COMCESITRATIOHS BASES Otf RESPOTSE FACTCS? OF KTSe 

^CSLCUUTED USING THE SM OF THE AREAS OF ALL IHTEQiATED CHROHATOOEJW PEAKS AKD THE INSTtaJI^IST EESPSSiSE fACT08 

FOa TOllKNE 

1 1 
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TABLE 1 ( con t> 

AfJAlYTE COMCENTRATIOHS VIA GC/F3D ( U g / l ) 

SAMPLE 

619 

620 

621 
1021 
1521 
2021 

622 
1022 
1522 

ACETraE 

<1.0 

<:1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1,0 
<1.0 
<1.0 

PENTASE/ 
MTBE, 

1 

<1,0 

17 

<1.0 
<1.0 
<1.0 
2,1 

<1.0 
<1.0 
<1.0 

FIELD COMTROL SAMPLES 

101 
102 
103 
104 
105 
106 

LABORATORY 

1005 
1005R 

2006 
2006R 

613 
613R 

1021 
1021K 

mSORATCS?? 

loose 
20068 
613B 
1021E 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

DUPLICATE 

<1,0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

BLANKS 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

ANALYSES 

23 
23 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<:1.0 
<1.0 
<1.0 

mx 
<1.0 

<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 

<1,0 
<1,0 
<1.0 
<1.0 
<1.0 
•<:1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

BENZENE 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 
<1,0 

<1.0 
<1.0 
<1-0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

TOLIKSE 

<1.0 

<1.0 

<1.0 
1.2 

<1.0 
<1.0 

• <1.0 
1.1 

<1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1,0 
<1.0 

1.2 
1.1 

<1.0 
<1.0 

<1.0 
<1.0 

1.2 
1.2 

<1.0 
<1.0 
<1.0 
<1.0 

CHLORO-
BEMZENE 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1-0 

<1.0 
<1.0 
<1.0 
<1.0 

ETHYL-
BEHZEHE 

<1.0 

<1.0 

<1.0 -
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1,0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1,0 

<1.0 
<1,0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 

<1.0 
<1.0 
<1,0 
<1.0 

XYLEMES 

<1.0 

<1.0 

<1.0 
2.5 

<1.0 
<1.0 

<1.0 
<1.0 
<1,0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

2.6 
2.6 

<1,0 
<1.0 

<1.0 
<1.0 

2.5 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

TOTAL riD 
VtXATILES^ 

3.9 

26 

3.0 
3.8 
<1.0 
3.6 

6.0 
2.3 
1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

59 
58 

2.1 
2,7 

1.5 
1.1 

3.a 
2.3 

<1.0 
<1.0 
<1.C 
<1.G 

Î IC = Methyl ethyl ketone 

^OMICEMTRftTIOMS BASED m RESOHSE FACTCSR OF STBE 

^ L O J i A T E D USIKG THE SIM OF THE AREAS Of= A I L INTE^ATED CHRSSiATOGRAM PEAKS AM) THE INST8i»itENI RESPOSSE FACT£S 
FOa TOLUENE 

12 
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TABLE 2 

ANALYTE CONCENTRATIONS VIA GC/ECD Cug/l) 

SJmtE 11DCE HC t12SC£ ItDCA c12DCE CF tllTCft CT 7C£ 112TCA PC£ 

601 

602 

603 

604 

605 
1005 
1505 
2005 

606 
1006 
1506 
2006 

607 
loor 
1507 
2007 

608 

609 

610 

611 

1012 
1512 
2012 

<1.0 

-sl.O 

<1.0 

<1.0 

<1.0 
<1,0 
<1.0 

<1.0 

<1.0 
<1.0 
<1-0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1,0 
•<1.Q 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 

2.4 

20 
38 
30 
23 

<1.0 
<1.0 
•sl.O 
<1.0 

1.9 
<1.0 
<1.0 
<1.0 

<1.0 

<1,0 

<1.0 

<1.0 

<1.0 
<1.0 
1.5 

<1.0 

<1.0 

<1.0 

<1,0 

<1.0 
<1.0 
<i.a 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1,0 
<1,0 
<1.0 
<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0 
<1.0 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 
<0.10 
<0.10 
<0.10 

<0.1G 
<0.1G 
<0.10 
<0.1G 

<0.10 
<a.io 
<0.10 
<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.1G 
<0.10 
<0.10 

0.93 

4.0 

10 

11 

S2 
135 
109 
75 

3.S 
2.0 
5.0 
6.3 

1.2 
0.13 
3.8 
4.7 

1.3 

0.60 

0.86 

0.94 

6.9 
5.6 
It 

<0.05 

<0.05 

<0.05 

<o.os 

<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<O.0S 

<0.05 
<0.G5 
<0.05 
<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 
<0.0S 
<0.05 

0.14 

0.35 

0.30 

0.15 

0.77 
0.46 
0.38 
0.32 

0.11 
<0.10 
<0.10 
0.14 

0.59 
0.16 
<0.10 
0.14 

0.22 

Q.18 

0.42 

0.23 

0.11 
<0.1Q 
<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0,10 
<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 
<0.10 
<0,10 

0.92 

2.0 

3.3 

3.0 

14 
16 
13 
9.7 

1.5 
0.71 
1,5 
1.8 

2.0 
0.90 
0,98 
1.1 

1.3 

1.2 

1.8 

1.3 

1.7 
1.2 
1.6 

613 <1.0 <1.0 <1.0 <1.0 <1.0 <0.10 3.9 <0.05 0.16 <0.10 1.9 

614 
1014 
1514 
2014 

615 
1015 
1515 
2015 

616 
1016 
1516 
2016 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<;1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<:i.a 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<i.a 
<1.0 
<1.0 
<1.0 

<1.0 
<i.a 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.0 
<1.0 
<1.0 

<1.0 
<1.Q 
<1.0 
<1.0 

<0.10 
<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 

<0.1Q 
<0.10 
<0.10 
<0.10 

14 
7.9 
15 
14 

3.8 
3.5 
S.5 
5.4 

1.3 
1.8 

<G.10 
3.4 

<o.a5 
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 

<0.D5 
<0.05 
<C.05 
<0.05 

0.20 
0.12 
0.13 
0,13 

0.14 
<0.10 
<0.10 
<0,10 

0.30 
0.14 
<0.10 
0.12 

<0.10 
<0.10 
<0.10 
<0,10 

<0.10 
<0.10 
<0.10 
<0,10 

<0,10 
<Q.10 
<0.10 
<D.10 

2,6 
2.1 
2.5 
2.3 

1.3 
0-87 
1.3 
1.2 

1.3 
0.96 
<0.05 
0.99 

617 <1.0 <;1.0 <1.0 <1.0 <1,0 <0.10 3.8 <0.0S 0.13 <0.10 1.5 

1lDCe = 1,t-dichloroether»e MC 
t12DCE = trans-1,2-dichloroether® 110CA 
cISDCE = c is-1,2-d ichUroethene CF 
111TCA = 1 ,1 , t - t r i ch lo roe tha r^ CT 
TCE = t r i ch lo roe the t ^ 112TCA 
l>C£ = tetrachloroethere 

stethyleoe ch lor ide 
1,1-dichloroeth^ie 
chloroforas 
carbon te t rach lo r ide 
1,1,2- t r i ch loroethafse 
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TABLE 2 {cont? 

ANALYTE CONCENTRATIONS VIA GC/ECO (ug/l) 

SAWIE 

618 

619 

620 

621 
1021 
1521 
2021 

622 
1022 
1522 

11DCE 

<1 

<1 

<1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 

. 0 

.0 

. 0 

-0 
-0 
. 0 
. 0 

. 0 
-0 
. 0 

HC 

<1 

<1 

<1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 

FIEU5 O^TROL SAMPLES 

101 
102 
103 
104 
105 
106 

<1 
<1 
<1 
<1 
<1 
<1 

.0 

.0 

.0 

.0 

.0 

.0 

<1 
<1 
<1 
<1 
<1 
<1 

. 0 

.0 

, 0 

. 0 

. 0 

. 0 

.Q 

. 0 

. 0 

. 0 

. 0 

. 0 

.0 

.0 

.0 

.0 

t12DCE 

<1 

1 

<1 
<1 

1 
2 

<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 
<1 

LABQRATCST DUPLICATE AMALYSES 

1005 
1005R 

2006 
2006fi 

613 
613R 

1021 
1021R 

<1 , 
<1 . 

<1 . 
<1 . 

< 1 . 
<1 . 

< 1 , 
< 1 . 

.0 

.0 

.0 

.0 

.0 
,0 

.0 

.0 

LAB0RAT08Y BLAHKS 

613B 
100SB 
1021B 
2006B 

< 1 . 
< 1 . 
< 1 . 
< 1 . 

,0 
,0 
,0 
,0 

< 1 : 
< 1 . 

< 1 , 
< 1 . 

< 1 , 
<1. 

< 1 . 
< 1 . 

< 1 . 
< 1 . 
< 1 . 
< 1 . 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

,0 
,0 
,0 
,0 

.0 

. 2 

22 

.0 

. 0 

. 1 
«4 

. 0 
-0 
.0 

. 0 

.0 

.0 

.0 

. 0 

. 0 

38 
35 

< 1 , 
2, 

< 1 . 
< 1 . 

< 1 . 
< 1 . 

< 1 . 
< 1 . 
< 1 . 
< 1 . 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
,0 

11DCA 

<1 

<1 

<1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 
<1 

<1, 
<1, 

<1, 
<1, 

<1 , 
<1 . 

<1 . 
<1 . 

< 1 . 
< 1 . 
< 1 . 
< 1 . 

.0 

.0 

.0 

,0 
.0 
.0 
.0 

.0 

.0 
-0 

.0 
,0 
.0 
.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

,0 
,0 
,0 
,0 

c12D(^ 

<1 

<1 

<1 

<1 
<1 
<;1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 
<1 

< 1 . 
< 1 , 

< 1 , 
< 1 . 

< 1 , 
< 1 . 

< 1 , 
< 1 . 

< 1 . 
< 1 . 
< 1 . 
< 1 . 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

. 0 

.0 

.0 

.0 

. 0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

,0 
.0 

.0 

.0 

.0 
,0 
.0 
.0 

1 

<0 

<0 

<D 

<0, 
<0 
<0 
<0 

<0, 
<0, 
<0. 

<0, 
<0, 
<0. 
<0. 
<0. 
<0. 

<0. 
<0. 

<0, 
<0. 

<0. 
<0. 

<0, 
<0. 

<0. 
<0 . 
<0. 
<0, 

CF 

.10 

.10 

. ID 

.10 

.10 

.10 

.10 

.10 

.10 
,10 

.10 

.10 
,10 
,10 
,10 
,10 

,10 
,10 

,10 
,10 

,10 
.10 

.10 

.10 

,10 
10 
10 

.10 

111TCA 

2 . 8 

15 

113 

7,5 
6 .1 
1.9 
12 

2 . 7 
4 . 5 
3 . 9 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 . 

22 
22 

6 . 8 
6 . 9 

3 , 9 
4 . 0 

6 .1 
6 .0 

<Q.10 
<0.10 
<0.10 
<0.10 

( 

<0, 

<0, 

<0, 

<0, 
<0, 
<0, 
<0, 

<0, 
<0. 
<0. 

<0. 
<0. 
<0. 
<0, 
<0. 
<0, 

<0, 
<0. 

<0, 
<0. 

<0, 
<0. 

<0. 
<0. 

<0. 
<0. 
<0. 
<0, 

rr 

.05 

.05 

.05 

• 05 

.05 

.05 

.05 

.05 
,05 
.05 

.05 

.05 

.05 

.05 

.05 
,05 

,05 
.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
,05 
,05 

TCE 

0, 

0. 

0. 

0. 
0, 
0, 
0, 

0, 
0. 
0, 

<0. 
<0, 
<0, 
<0, 
<0. 
<0, 

.19 

.27 

.49 

.22 

.28 

.10 

.13 

.57 

.12 

.17 

.10 

.10 

.10 

.10 
,10 
.10 

0 .46 
0. 

0. 
0. 

0. 
0, 

0. 
0. 

<0. 
<0. 
<0. 
<0, 

,44 

.14 
,14 

.16 
,11 

,28 
.28 

,10 
.10 
.10 
.10 

112TC1A 

<0, 

<0, 

<0, 

<0, 
<0, 
<0. 
<0. 

<0. 
<0, 
<0. 

<0, 
<0. 
<0, 
<0. 
<0. 
<0. 

<0. 
<0, 

<0. 
<0. 

<0. 
<0. 

<0, 
<0, 

<0. 
<0, 
<0. 
<0. 

,10 

,10 

,10 

,10 
,10 
,10 
.10 

,10 
,10 
,10 

,10 
,10 
,10 
.10 
,10 
,10 

,10 
,10 

,10 
,10 

,10 
.10 

,10 
.10 

.10 

.10 
,10 
.10 

P€£ 

1.5 

5.3 

9 .1 

2 . 9 
2 .4 

0.S9 
2 . 2 

2 . 7 
1.S 
1.4 

0 .29 
0 .11 
0 .06 
0.23 
0 .06 

<0.05 

8 . 8 
8 . 8 

1.8 
1.7 

1.9 
1.4 

2 . 4 
2 . 4 

<0.05 
<0.05 
<0.05 
<0.05 

11DCE = 1,1-dichloroethene (C 
tiaJCE = trBns-1,2-dichloroethene 11DCA 
c12DCE = cis-1s2-dichloroetherse CF 
111TCA = i . l . l - t r i ch lo roe thane CI 
TCE = trichloroethene 112104 
PC£ = tetrachloroetheoe 

BSthylfflie chloride 
1jl-dichloroethane 
chloroform 
carbon te t rachlor ide 
1,1,2-trichloroethai>e 
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i 
LOCKHEED PROPERTY UNE 

CONCRETE PAD 
WASH DOWN AREAS 

601 

NEW SERVICE 
ROAD 

SOS 

FAA 
UT1UT1ES ® 

® 604 FENCE 

1022* 
1522 
2022 

soeV 

621 -, 
1021 
1521* 
2021 

« 

^ 6 2 0 * 

- DRAINS - \ 

) ® 

FAA 
FAaUTlES 

810 

1006 
1506 
2006 

619 

\ . 

605 
1005 
1505 
2005 

615 614 
1015 tOM 
1515 1514 
2015 2014 

\ 
511 

FENCE 

25 50 

FEET 

SOIL GAS SAMPLE LOCATION 

DATA NOT AVAILABLE 

CONTOUR LINES RESPECT 
DATA OBTAINED AT THE 
6' DEPTH. 

FIGURE 1. Sample Locations 

ENVIRONMENTAL SERVICES, INC. 

This map is integral to a written report 
and should be viewed in that context 

BURBANK-GLENDALE-PASADENA AIRPORT 
BURBANK, CALIFORNIA 

BGPAA 0881 



i 
LOCKHEED PROPERTY UNE - , 

4.0 _J 

CONCRETi: PAD 
WASH DOWN AREAS 

FAA 
UTIUTIES 

FEET 

SOIL GAS SAMPLE LCXAHON 

DATA NOT AVAILABLE 

CONTOUR UNES RESPECT 
DATA OBT-MNED AT THE 
S' DEPTH. 

ENVIRONMENTAL SERVICES, INC. 

FIGURE 2. 1,1,1- t r ichloroethane 
(1 , t ,1 -TCA) 

llife map is integral to a written report 
ond should be viewed in that context 

iURBANK-GLENDALE^PASADENA AIRPORT 
BURBANK, CALIFORNIA 

BGPAA 0882 



1 
LOCKHEED PROPERTY UNE 

CONCRETE PAD 
WASH DOWN AREAS 

FAA 
UnUTlES 

25 50 

FEET 

SOIL GAS SAMPLE LOCATION 

DATA NOT AVAIUBLE 

CONTOUR UNES RESPECT 
DATA OBTAINED AT THE 
6' DEPTH. 

EH¥IRONMENTAL SERVICES. INC. 

FIGURE 3. trans-1,2--dich]oroethene 
(t-l,2-DCE) 

This map Is Integroi to Q written report 
and should be f̂lawed in that context 

^URBANK-GLENDALE-PASADENA AIRPORT 
BURBANK, CALIFORNIA 

BGPAA 0883 



[I 

LOCKHEED PROPERTY UNE -j 

If 7. 

CONCRETE PAD 
WASH DOWN AREAS 

601 

NEW SERVICE 
ROAD 

m 
60S 

FAA 
UT1UT1ES 

^ 
% 

25 50 

FEET 

SOIL GAS SAMPLE LOCATION 

DATA NOT AVAiUBLE 

CONTOUR UNES RESPECT 
DATA OBTAINED AT THE 
6' DEPTH. 

FIGURE 4. Total FID Volatiles 
(caic'd ; ig/ i) 

ENVIRONMENTAL SERVICES. INC. 

This mop is integroi to a written report 
and should be viewed in that context. 

B U R B A N K - G L E N D A L E - P A S A D E N A AIRPORT 
BURBANK. CALiFORNiA 
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i 
<> 

LOCKHEED PROPERTY UNE 

CONCRETE PAD 
WASH DOWN AREAS 

FAA 
UT1UT1ES 

25 50 

FEET 

SOIL GAS SAMPLE LOCATION 

DATA NOT AVAILABLE 

CONTOUR UNES RESPECT 
DATA OBTAINED AT THE 
6' DEPTH. 

ENVIRONMENTAL SERVICES. INC. 

FIGURE 5. Pentane/Methyf Tertiary 
Butyl Ether (MTBE) 

Og/i) 

This map is integral to G written report 
and should be viewe<j h that context. 

B U R B A N K - G L E N D A L E - P A S A D E N A AIRPORT 
BURBANK, CALIFORNIA 

BGPAA 0885 



LOCKHEED PROPERTY UNE 

CONCRETE PAD 
WASH DOWN AREAS 

FAA 
UnUTlES 

9 

* 

25 50 

FEET 

SOL GAS SAMPLE LOCATiON 

DATA NOT AVAILABLE 

CONTOUR UNES RESPECT 
DATA OBTAINED AT THE 
6' DEPTH. 

FIGURE 6. X>1enes (^g/l) 

ENVIRONMENTAL SERVICES, INC-

Ibis map is integral to a written report 
ond should be viewed in that context 

BURBANK-GLENDALE-PASADENA AIRPORT 
BURBANK, CALIFORNIA 

BGPAA 0886 



LOCKHEED PROPERTY UNE 

CONCRETE PAD 
WASH DOWN AREAS 

FAA 
U71UT1ES 

25 50 

FEET 

SOIL GAS SAMPLE LOCATION 

DATA NOT AVAILABLE 

CONTOUR UNES RESPECT 
DATA OBTAINED AT THE 
5" DEPTH. 

FIGURE 7. Acetone Og/1) 
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APPENDIX - 3 

Quality Assurance Project Plan lor 

Soil Gas Sampling Under Mobile Conditions, 

Prepared by Target Environmental Services, Inc. 
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3-0 Profect Description 

Samples will be subjected to analysis for the compounds specified by cilent 

Sannpies will be analyzed on a high quality gas chromatograph equipped with 
capillary columns, thermal oven, and with a data processor and associated hardware. 
Each Instrument is appropriately calibrated at the beginning of the project, and as 
needed for the duration of the project using an Instrument-response curve and !n|ection 
of standards of known concentrations. Retention times of the compounds in the 
standards are used to identify the unknown compounds In field samples, and their 
response factors are used In calculating actual concentrations. Duplicate analyses will 
be performed on at least eyery tenth field sample (see QA/QC section). 

This level of GG not only provides reliable identification and quantification of 
standard analytes, it also produces a chromatogram with enough resolution to match 
sample signatures with known contaminant signatures and determine (in many cases) 
the nature of the original product and its relative age. 

We use both FID and ECO detectors for obtaining the best information on the 
compounds of interest When assessing petroleum hydrocarbons we have found that 
a Mi signature analysis on a FID provides much more information than the results from 
a P!D or any other detector. Since older spills are often degraded, analyzing for only 
a limited number of compounds may result in an occurrence being missed whereas a 
full analytical signature will allow successful identification and' mapping of the spill 
TARGET will use a GC/ECD for analysis of halogenated compounds. 

Some compounds will coelute with other compounds. When this happens, the 
results will be reported as a coeiutant pair. If further resolution is desired,, a 
representative sample from any given area of interest will be selected for analysis by 
GC/MS. Ail GC/MS analyses will be performed by Maryland Spectral Services, Inc., 
Baltimore, Maryland. 

4,0 Project Organization And Staffing Plan 

This section presents TARGET'S organizational structure and processes which 
are in place to successfully complete the project. Our management approach 
establishes well defined areas of responsibility, accountability and authority. Each 
person's charter relates to specific functional areas and prevents the potential confusion 
of overlapping responsibiiities while covering all areas of necessan/ activity. The 
following is a concise description of the key project management team. 
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4.1 Profect Manager 

The Project Manager will have day to day responsibtiity for the work and is 
primarily responsible for technical scheduling and cost performance. He also will be 

' the primary focal point for day to day communications with client's program 
management. 

' 4.2 Health & Safety Director 

The Health & Safety Director has responsibility for risi< assessment and 
management, the design and documentation of afi health and safety plans, supervision 
of all corporate health and safety concerns and requirements, tnstnjction of the 40-

. hour health and safety course for field personnel, and first-aid training of all TARGET 
employees. 

GREGORY A. BEAL is TARGETS Health and Safety Director for this project. His 
professional experience includes air monitoring using photoionization detectors, organic 
vapor analyzers, colorimetric devices, explosimeters and oxygen meters. He also has 
extensive experience in the.operation of gas chromatographs. 

4.3 QA/QC Director , • 

The QA/QC Director Is responsible for ensuring the integrity of all data collected 
during the screening process. He will also ensure that TARGETS QA policies and 
standards are upheld, and review the analysis, interpretation and draft final reports for 
QA. 

4.4 Senior' Technical Review 
•9-

TARGET is committed to providing clients with responsive high quality screening 
services. To assure this commitment, our sampling procedures, analysis, and final work 
product will be reviewed by a senior technics review committee. Members of the 
committee include: 

JEFFREY T. SIMS is the Chief Scientist with TARGET. With expertise in soil, water 
and soli gas sampling and analysis methodology and statistical analysis, Sims is 
responsible for directing the research, development and evaluation of the soil gas 
technology used by the company. He afso manages the implementation of 
cornputerized analytical and data processing systems. Prior to joining TARGET, he 
spent 6 years- in the Geochemistry Division of Gulf Oil Corporation's- Research and 
Development Company developing sample collection techniques, conducting domestic 
and international sampling surveys, and evaluating analytical results. He also has 
investigated the effects of environment, climate and compound interactions on soil gas 
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measurements. Sims is currently a member of AARST, AAPG, COGS, and AEG. 

PATRICIA M. STEINHiLBER, Ph.D. Her areas of expertise include soil chemistry 
land management of municipal and industrial wastes, and environmental organic 
chemistry. She has brought with her to TARGET 11 years of experience in sol! science 
investigations. For 7 years, she managed a soil testing laboratory engaged in soil 
analysis by atomic absorption spectrophotometry. Many of the soil investigation 
projects undertaken by this facility were for both private companies and government 
agencies. Dn Steinhilber has also conducted extensive research on municipal and 
industrial waste, evaluating me toxic element concentrations in numerous soil samples. 

J. EDWARD TILLMAN is the founder and President of The TARGET Companies 
lnc._ and Its subsidiary, TARGET Environmental Services, Inc. Geochemistry and-
environmental project management are Mr. Tillman's areas of expertise. Tne 18 years 

. of expenence in these fields has afforded him the opportunity to develop and refine 
vanous forms of surface and subsurface sampling technologies which have be^n 
instrumental In the development of TARGETS full range of soil gas surveying methods 
Prior to founding TARGET in 1981, Mr. Tillman's professional and manaaement 
expenence included serving as senior consultant for several major geotechnical 
consulting firms on numerous projects in the Middle East, Canada and most parts of 
the U.S. Tillman has published and presented numerous papers on the investigation 
of contaminants In the subsurface and has conducted seminars on environmental 
issues. He has chaired a committee on ground water problems for the State of 
Maryland and holds certifications from the American Association of Petroleum Geologists 
(#3159) and the American Institute of Professional Geologists (#6245) He is a 
registered geologist in the state of Delaware. 

4.5 Laboratory Personnel 

4.5.1 Target Personnel 

EU2ABETH J. T1ERNEY is Laboratory Director for TARGET. She directs all in-
house laboratory operations. She also oversees the maintenance and caiibration of the 
various gas chromatographs. Her duties include method development and 
implementation of new chromatographic technologies. Before coming to work for 
TARGET she was employed in the GC-MS Laboratory for the State of Maryland 
Department of Health- and Mental Hygiene. She was responsible for the analysis of 
water, sediment, and hazardous waste samples utilizing EPA methodologies to insure 
compliance with state and federal regulations. 

RUSSELL C. URICH III serves as Manager in TARGET'S environmental mobile 
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laboratory. His responsibilities include overall coordination of mobile lab scheduling, 
maintenance and sen/Icing of GC's, troubleshooting, R & D and supervision of iab 
personnel. Mr. Urich was employed by Shimadzu Scientific instruments for eight years 
as a Quality Assurance Engineer and supervised the assembly and QA of Gas 
Chromatographs, In this position, he implemented QA and manufacturing procedures 
for the Transformer Gas Analysis System which is in use worldwide for the analysis of 
dissolved gases in transformer o i l He also designed, fabricated and tested the 
•'Weasel" gas manifold system for delivery of carrier gas. His degree is in Marine 
Engineering from Florida Institute of Technology, 

SCOT B. REYNOLDS is the GC Supervisor in the environmental laboratory. His 
responsibilities are sample scheduling, operation of GC equipment, standards 
preparation, writing SOP's, calibrating instruments, data processing and maintenance 
of GC's. Mr. Reynolds majored In Chemistry at Rochester Institute of Technology. 
Before joining TARGET, he wori<ed for three years as a Chemical Technician for 
Eastman KQdai< Co. -

MICHAEL MARRALE is the In-Field Analysis Coordinator for TARGETS Columbia 
office, the California Regional Office, and the St Louis/Dallas Regional Office. He is 
responsible for the daily operations of the mobile laboratories as well as maintaining 
standard operating procedures and quality assurance/quality control procedures for field 
analysis. Mr. Marrale has a B.A. in Environmental Science from the University of 
Virginia. 

5.0 Quairty Assurance Ofaiectives 

5.1 Precision 

Precision will be assessed by the comparison of duplicate samples. A duplicate 
analysis wii! be obtained for every tenth sample. Coefficients of variation of 75% will be 
achieved for every duplicate pair. 

if the coefficient of variation exceeds 75% for any analyte in that pair, the cause 
will be determined. 

S-2 Accuracy 

Accuracy will be determined by the analysis of field biani<s, lab blanks and check 
standards. The data quality objective with respect to field and lab blanks is to achieve 
analytical concentrations below the detection limit for ai! anaiytes. Percent recovery will 
be determined for each anaiyte in each check standard. 

When contamination is determined to. be present in a field blank, it will be 
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acknowledged in the quality assurance report. An explanation will be given as to the 
cause of the contamination. An assessment as to the effect of the contamination on 
the validity of the data from any fieid sample locations wii!' be made. 

- 5.3 Represerrtatlveness 

Representativeness of data collection will addressed by careftal preparation of the 
sampling program which specifies sufficient and proper numbers, frequency and 
io^t ion of samples, so as to assure that sample data accurately and precisely 
represent selected characteristics of the soil gas. 

5.4 Completeness 

Valid data will be obtained for at least 90% of the sampling locations. 

5.5 Comparafaii'rty -r 

The duration of soil gas sampling activities will be minimized. Because 
meteorological conditions can affect analyte concentrations in soil gas samples, 
meteorologicai information will be collected in the field so that its possible effect on the 
soli gas data obtained can be addressed, 

6.0 Calibration 

6.1 GC/FID and GC/ECD Calibration 

FID analysis is conducted at Range One. ECD analysis is conducted, at Range 
Zero. In both cases, a three-point least squares linear regression calibration curve is 
generated daily and the correlation coefficients are.examined for each standardized 
analyte. Its correlation coefficient must be greater than 0.99. The curve is then used 
to quanti^ the concentration of analytes in sampies. Alternatively, a one-point 
calibration at a higher range may be conducted when responses have exceeded the 
linear range of the detector's electrometer (using the highest standard concentration for 
the type of analysis standard to be analyzed, i.e., either FID standard #3 or ECO 
standard #3). This one-point calibration is used to quantify the total volatiles of any 
sample if the original analysis was not quantifiable. Furthermore, a check standard is 
analyzed at the end of each day to ensure retention time and response stability. 
Windows for retention times will be set In tiie time band method, I.e. ± a value. The 
value used will be tiie narrowest possible (usually 0.05 - 0,1) without including non-
standardization peaks. 

See Appendices I-IV for FID and ECD standard preparation protocol, calibration 
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check sheet and gas conversion factors. 

The FID and ECD stock standards are replaced form pre-prepared (Scott 
Specialty Gases) cylinders that contain a mix of our standard analytes. A volume of 
gas is extracted from the main pressurized cylinder. The line is purged to eliminate 
contamination and then a one litre Tedlar bag with a teflon lined septa is filled. Each 
Tedlar bag is used only once. 

Aliquots from the Tedlar bags are withdrawn using Hamilton gas tight glass 
syringes. The volumes of each standard (as indicated with concentrations on the 
included calibration standard concentration sheets) are then injected into 30 mi pre-
capped, pre-cJeaned (EPA protocol B Level I!) evacuated glass vials. Each standard 
has its owned designated syringe which Is cleaned daily with ultra-pure nitrogen before 
the standards are prepared. 

7.0 Anaiytfcal Procedures 

7.1 Quantification Umrts 

The "Quantification Limit" is a concentration level at which the degree of 
confidence in the actual presence of a compound becomes statistically valid and 
meaningful. Properly stated, a quantification limit should not be confused with the 
concentration represented by the smallest detectable chromatogram peak area. The 
importance of quantification limits should also be weighed in the context of acceptable 
exposure levels and the genera! levels of contamination on a site. The quantification 
levels for compounds to be identified on the GC/FID (petroleum hydrocarbons) will 
range from .1 to 10 HQA and for compounds identified on the GC/ECD (halocarbons) 
from .05 to 1 ̂ g/l. 

The following tables list the minimum concentrations (the quantification limits) of 
selected compounds reported using TARGETS soil gas analyses. 

8 
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VOLATILE ORGANIC COMPOUNDS REPORTED QUANTIFICATION LIMITS-f^a/O 

acetone 1.0 ' 
•benzene 1.0 . 
etiiyibenzene 1.0 
carbon tetrachloride 0,05 
'methylene chloride 1.0 • '-
methyl ethyl ketone " 1 , 0 
chtorobenzene 1.0 
1.1,2,2-tetrachioroethane 0,05 
tetrachloroethene 1.0 
chloroform 0.10 
trichlorofluoromethane 0,05 
toluene 1.0 
1,1-dlchloroethane 1.0 ^ 
1,1,1-trichloroethane 0.10 
1J ,2-trichioroethane 0.10 
1,1-dlchioroethane , 1.0 . 
trichloroethene 1.0 
trans-1,2-dichioroethene 1.0 
methyi-tert-butyi-ether 1-0 
meta-&para-xylene 1.0 
ortho-xylene ' ' 1.0 
cls-1,2-dichIoroethene ' 1 . 0 
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7 ^ Run Log Data Entry Procedure 

RUN PROCEDURE 

1. The analysis order for the 1st day is as follows: 

A standard FID analysis FID STD#1 
FID STD#2 . 
FID STD#3 
Nitrogen B!an{< 
10 Actual Job Samples 
1 Nitrogen Btank 

Duplicate of 10th Sample Analyzed 
10 Actual Job Samples 
1 Nitrogen Blank 

Duplicate of 20th Sample Analyzed 
FID CHK STD 

A standard ECD analysis would be as indicated above with ECD standards and 
an ECD Check Standard. 

Dual Analysis (FiD/ECD) ECD STD#1 
ECO STD#2 
ECO STD#3 
FID STD#1 
FID STD#2 
FID STD#3 
Nitrogen Blank 
10 Actual Job Samples 
1 Nitrogen Blank 

Duplicate of 10th Sample Analyzed 
10 Actual Job Samples 
1 Nitrogen Blank 

Duplicate of 20th Sample Analyzed 
ECO CHK STD 
FiD CHK STD 

10 
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The analysis order for the 2nd, 3rd, 4th, and 5th days Is as follows: 

Dual Analysis (FID/ECD) ECD CHK STD 
RD CHK STD 
1 Nitrogen Blank 

10 Actual Job Samples 
1 Nitrogen Blank 

Duplicate of 10th Sample Analyzed 
10 Actual Job Samples 
1 Nitrogen Blank 

Duplicate of 20th Sample Analyzed 
ECD CHK STD 
FID CHK STD 

2. The run log book should be kept current AT ALL TIMES. Entries should 
be as follows: * 

DATE 

DATS: 

ATTENUATION: 

METHOD: 

JOB CODE: 

CR4AJ 

ATTENUATION METHOD JOB CODE CR.4ACData File] 

Date run and initials of technician who ran job 

Attenuation of sample during- run 

Method of analysis performed 

See following example 

Up to six-digit job code used as the base file 
name followed by .C and the sequential set of 
numbers. 

Job Code Entry (example) 

Standards are entered as: FID 1*—-Standard # 
FID 2 
FID 3 

Blank after standard: 

Actual Samples:' 

Job Code —-

Blanks after Samples are entered as follows: 

MWDW-l 
MWD^-10^~—Sample # 
HWDW-2 0 

HWDW-10 MWDW-20 
B-10 KWDW B--20 MWDW 

11 
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Chec}c S t a n d a r d s : CKK STD-1 

D u p l i c a t e s ; R-10 MWDW-^—--Job Code 
Sample # - — * R-20 MWDW 

3. Any entry errors should be crossed out once, initiated by the person who 
made the mistake, dated, and explained as per usual GLP guidelines. 

4. A copy of each run log should be placed with the raw data in the maniila 
folder at the conclusion of each run. 

5. During a run, the calibration of the standards should be checked 
immediately if any analytes are not identified- Check raw data and either 
adjust retention times or broaden or narrow the bands so as to enable the 
anaiyte to be Identified, if retention time shifts and ̂ standardized anaiytes 
fall outside of window, the pattern of the shifts wil'l be examined. • If the 
pattern is discernlbie and predictable, the time band or retention time in 
the ID table will be changed as necessary. 

6. if anaiyte is identified but the areas of all three concentrations do not 
produce an acceptable linear regression, re-analyze and re-calibrate. 
Adjust either the minimum area slope or drift accordingly prior to re-
calibration, {See Linear f^egression Check Sheets in Aopendices V and 
Vt) 

7. During the analysis if needed the attenuation can be changed and if such 
a change is necessary it should be indicated in the run log book 
immediately. FID analysis is usually run at Attenuation 1 and ECO analysis 
is run at Attenuation 6, 

8. At the conclusion of the run the Raw Data Sheet Information for 
Reprocessing should be completed. Ail chromatograms should be 
checked for septa bleed, ghost peaks, background noise and other 
spurious peaks. (See Appendix V!l) 

9. . Indicate any attenuation changes needed, and if any anaiyte has exceeded 
the linear dynamic range of the electrometer indicated by an integration 
error. (See Quantitative Calculation Report Mark Sheet in Appendix Xlll) 
if they are in error, the Sample Re-shoot Check List (See Appendix IX) 
should be completed and the samples will be re-analyzed later at a higher 
range. 

10. Sign and complete all necessary forms used for analysis then submit all 
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data and forms to be reprocessed. The Tracking Sheet must be kept 
current at all times, signed, and dated after each entry. Indicate any 
problems or changes in any manner in the notes space provided on the 
Raw Data Sheet information for Reprocessing form. 

S-Q Data Reduction, Validatfon. and Reporting 

CH42 RPT is a data conversion progran in which tiie data files generated on the 
CR4A during the actual run are converted to a report table format on an IBM 
compatible PC. To initialize this procedure the data files of the CR4A are converted to 
MSOOS by an MS conversion program which transfers the data from the original data 
disk to a shuttle disk. Groups of these data files are then converted and combined by 
the CR42 TBL program. CR4A information is stored on a 3.5" data disk. The RPT 2 
TBL is stored on a 5.25" floppy disk in tabular forniat. 

Data for the standard calibration is then retrieved in DOS format. The information 
retrieved in DOS format is then printed out via Word Perfect. The subsequent data is 
reviewed to ensure all analytes are 'identified and their concentrations are within 
acceptable criteria. The data and chromatograms are then submitted to the report 
writing group. 

The.final data packet will consist of chromatograms and report sheets for all 
samples analyzed, including those for initial calibrations, check standards, laboratory 
blanks, Seld samples, field blanks and sample duplicates. 

^'0 Irxtemal QC Checks 

9-"̂  GC/RD and GC/ECD Analysis 

See Section 6.1 for calibration and check standards. 

10.0 Audits 

The performance audit consists of laboratory blanks (every 10 samples), 
duplicate analysis of every tenth sample, check standards (at the beginning and the 
end of every job after the initial calibration), and field blanks (at the beginning and end 
of each day's sampling and after every 20 samples). 

Data from quality contra! samples (laboratory blanks, iieid blanks, check 
standards), standards and soil gas samples, including soil gas sample duplicates, are 
reviewed by a mobile lab operator, by a project scientist in the report writing group, 
and by a QA assistant. 
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11,0 Preventive Maintenance 

There is a maintenance book for each system. Maintenance is conducted on a 
daily basis and all Information is recorded in the system maintenance book. Daily 

' checks inciude; purge and fiow rates, gas pressure readings to the GC, the FID is 
checked to ensure it is lit, and the HSS sufficient pressure warning light is checked. 
The columns are conditioned daily at 200°C: the ECO is baked off at 345X. Injection 
septa are replaced on a daily basis. 

The^ carrier gases are checked twice daily, on arrival in the morning and on 
departure in the evening. They are replaced when necessary or if there Is a problem 
with the analysis on the GCs (e.g., if there is any baseline drift which is recurring and 
increasing in intensity, the carrier gas cylinder Is replaced automatically and the supplier 
of the carrier gas \s notined). 

Other maintenance checks include: the replacement of̂  columns as required 
based on toss of resolving capability or decrease in Retention Times (ai! other 
parameters constant) of more than five minutes. 

AI! tubing is replaced when necessaiy. TARGET Environmental uses Supeico 
conditioned stainless steel premium grade 304 (1/8"0D x 2.1 mm ID). 

^^^ SOP for Precision. Accuracy and Completeness 

12-1 Precision 

Precision will be determined by comparing the duplicate samples. Coefficient of 
variation (CV) will be used to estimate precision. The following equation will be used: 

CV (%) = (s/x) X 100 

where s = standard deviation of the analyte concentrations for the duplicate pair 
X = mean of the anaiyte concentrations for the duplicate pair 

1Z2 Accuracy 

Accuracy means the nearness of a result to the true or expected value. 
Accuracy will be estimated In terms of average percent recovery (P) of standardized 
analytes in the check standards. The following equation will be used: 

P (%) = (Q/T) X 100 
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where Q = analyte concentration measured In the check standard 
T « expected analyte concentration in the check standard 

12.3 Completeness 

All data wii! be reviewed for validity. Completeness (C) will be estimated as 
follows: -• . 

, , C (%) = (valid data obtained/tot^ data needed) x 100 

^^'^ Correctfve Action 

13.1 Anaivticai Phase 

For GC/FID or GC/ECD analyses corrective action, see Section 5, 

15 

BGPAA 0906 



14.0 APPENDICES 

16 

BGPAA 0907 



APPENDIX 1 

.CALIBRATIONS STAHDKRD CONCENTRATIONS 

FID 

Volume of t he i n j e c t i o n of stock standard i n to 3Oral v i a l 

Compound Mame 

ACETONE 
METHYL-TERT-BUTYL ETHER (MTBE] 
METHYL ETHYL KETONE QABQ 
BENZENE 
TOLUENE 
CHLOROBENZENE 
ETKYLBEN2ENE 
META-Sc PAEA-XYLENE (M&P-XYLENE) 
ORTHO-XYLENE (O-XYLENE] 

STD#1 
120piL 

1-12 
2-49 
1-46 
1-SO 
1-7S 
2-22 
2-12 
4-24 
2-13 

STD#2 
232/iL 

2-01 
4-4S 
2-59 
2-67 
3-18 
3-96 
3-78 
7-S6 
3-81 

STD#3 
6S0^L 

^ S-9 
13-0 
7*6 

• 7-8 
9-3 
11-6 
11-1 
22-2 
11-1 

CHKSTD 
237.ii\. 

2 - 0 1 ' 
4-45 
2-59 
2-67 
3 - i a 
3-96 
3-78 
7-S6 
3-31 
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APPENDIX II 

CALIBRATION STANDARD CONCENTRATIONS 

ECD 

Volume of t h e i n j e c t i o n o f s t o c k s t a n d a r d i n t o 3 0 ml v i a l 

Comoound Name 

TRICHLOROFLUOROMETHANE CTCFM) 
1.1-DICHLOROETHYLENE (1,1-DCE) 
METHYLENE CHLORIDE (CH^CL )̂ 
trans-l^-DICHLOROETHYLENE (t-X>DCE) 
1,1-DICHLOROETHANE Cl,l-DCA) 
ds-l,2-D[CHL0R0ETHYLENE (c-l>bCE) 
CHLOROFORM 
1,1,1-TRJCHLOROETHANE a,l,l-TCA) 
CARBON TETRACHLORIDE (CARBON TETD 
TRICHLOROETHYLENE CTCE) 
1,1,2-TRICHLOROEXHANE (l.l^TCA) 
TETRACHLOROETHYLENE (PCE) 
1,1,2,2-TETRACHLOROETHANE CTECA) 

STD#1 
lOOOpL 

0-16 
0-40 
0-26 
0-46 
0 -47 
0-59 
0-OS 
0 - 0 5 
0 -23 
0 - 0 4 
0-08 
0-06 
0 -05 

STD#2 
2Q00/iL 

0-32 
0-79 ' 
0-52 
0-92 
0-93 
1-18 
0-10 
0-09 
0 -45 
0-09 
0-16 
0-12 
0-09 

STD#3 . 
STOCK " 

4 - 7 8 
11-86 
7 - 7 4 
13 -76 

• 1 4 - 0 1 
17 -70 
l"-44 

• 1 -38 
6-80 
1-34 
2 - 4 0 
1-73 
1-36 

• CHKSTD 
• 2000f£L 

0-32 
0-79 
0 -52 
0 -92 
0 - 9 3 
1-18 
0-10 
0 -09 
0 - 4 5 
0 -09 
0 -16 
0 -12 
0 -09 
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AB TECHNICIAN: 

ATE: 

APPENDIX III 

CALIBRATION CHECK CHART 

JOB CODE: 

CR4A: ,C 

SYSTEM: 

DATE INJECTED: 

GASES 

a.CETONE 

STEE 

lES; 

JEHZENE 

:OLtrEKE 

IHLBENZEHE 

nSTLBEN 

[SP-SILEHE 

-XTLENE 

FID STAMDAED AREA'S 

C'S 

IF FACTOR (1) 
KESULTS AFF POSHTVE (check):. 

GASES 

1 . 
XC5K 

2 . ' 
1,1-DCE 

CE2CL2 

T-1,2-DCE 

1,1-DCA 

C-1,2-DCS 

CaDLOROFOEM 
8. 

1 . 1 , 1 - X C ^ 
9 . 

G^KBOH XEXT 

ECD STANDAUD AREA'S 

1 0 , 
TCS 

1 1 . 

C-S 

IF FACTOR £1) 
RESULTS ARE POSITIVE (check):. 
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APPENDIX XV 

COMPOUND 

MTBE 
BENZENE 
TOLUENE 
ETHYLBENZEHE 
XYLENE 
DXCHLOROETHENS 
DIGHLOROETHANE 
TRICHLOROETHEHE 
THXCHLOROETHANE 
TETRACHLOROETHENE 
TETRACHLOROETHANE 
METHYLENE CHLORIDE 
CHLOROFORM 
CARBON TETRACHLORIDE 

STP CONVERSION 

f 

254-1 
2SS.8 
243,1 
211,0 
211.0 
231.1 
22S-4 
170,5 
167.9 
•^1^ W' a .A^ 

133,5 
457,1 
350,0 
280,0 

FACTORS 

£ X 

f = 

t X jLig/L = PPB (v/V) 

Xioooi 
MW 

CONVERSION FROM PPB TO ;£g/L 

follow?;g":^:?i:^.'^°" ̂ ^^ *° "'/^ i- accox.plished by using the 

F = (22,4) (1000)/molecular weight 

PPB/F = }iq/l 

^f.laH^rL'^^i^'^^^^ "̂ ^̂ ^̂ ^ .̂ ^ "^^^ °^ ^ ^ individual comDOund for Which the conversion is being made, 

concenti^htS^^ 4^"^^^''^^^^^'^ ̂ ^ "̂ "̂"̂ ^ concentrations. The first 
ShicS S ih^ i f? 'I'' ''̂ '̂' ̂ ^ detection limit of the coinDound 
second di In fl on ̂ ^ ^ concentration xn the stock standard. The 
second dilution is a middle range concentration. The third 
dilution concentration is near the off-scale concentration ofthe 
compound with the greatest peak area in the stock standard-

The concentration of the dilutions are calculated usina the 
roiiowmg equation, ^ 

concentration of dilute standard -

stock concentration (;ig/i) x injection (ul) x 10^ 

volume of samole vial 
(.03)L ' 
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APPENDIX V 

FID LINEAH REGRESSION CHECK 

NAME 

ACETONE 

MTBE 
(Methyf-Tett-Buty!-Ether) 

MEK 
(Methyl Ethyl Ketone) 

BENZENE 

TOLUENE 

CHLOROBEN ^ 
(Chloro benzene) 

ETHYLBEH 
(Ethylbenzene) 

M&P-XYLENE 
(Meta-&Para-Xy!ene) 

O-XYLENE 
(Ortho-Xylene) . 

CONG AREA UNEAR REGRESSION 

•2~0t 
5-9 • . 

2-49 
4-45 
13 

1-46 
j £^ *O i / 

7-S 

1 -50 . , 
2 -67 
y.R 

1-78 
3-1R 
S-.l 

2 -22 
3-96 
11.R 

2-12 
r!-T3 
11 -1 

4-24 
7-5S 
22 -2 

2-. i n 
r^-fil 
11-1 „ . 

„ 

JOB COOE: DATE; TECHNICIAN: 
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ECO UNEAR REGRESSION CHECK 

NAME CONC AREA UNEAR REGRESSION 

TCfM 
(Tficliorofiouromethane) 

11 OCE 
(1,1 -Oidiforoelhylene) 

CH^CLj 
(Methyiena Chlodde) 

112 OCE 
(trans-1.2-OtchIoroethylene 

11 OCA 
(1,1 -Ofchloroethane) 

C12 DCE 
(cJs-1,2-Ofchforoethyfene} 

CHLOROFORM 

111 TCA 
(1,1,1 -Trichtoroethane) 

CARBON i h l i 
(Cartjoa Telracfiloride) 

TOE 
(Tricftlofoeihyiene) 

112 TCA 
(1,1,2-TrichloroelJiane) 

PCS 
(Tetrachio faethyfene) 

TECA 
(1.1,2,2-TslrachiQrQethana) 

JOa CODE: 

0-1S 
0-32 
4.78 

0-40 
0-79 
11-8S 

Q-2S 
0-52 
7-74 

0-45 
) 0-32 

13-75 

0-47 
0-93 
14-01 

0-53 
1-18 
17-70 

0-05 
0-10 
1-44 

0-05 
0-09 
1-38 

0-23 
0-4S 
S-SO 

0-04 
0-09 
1-34 

0-08 
0 - 1 D 

2-40 

0-OS 
0-12 
1-73 

0-05 
0-09 
1-36 

DAT£ TECHNICIAN: 
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A^'SEimxx v i i 

Circle AppHcable: FID ECD BOTH 

RAW DATA SHEET INEORMAnON FOR EEPROCESSING 

DATE ANALYZED: 

_SYSTEM # : 

*CAUBRATION OK: 

*RE-CAyBRATED BEFORE RUN: 

JOB CODE: 

CR4A: .0 

INITIALS OF PERSON WHO RAN JOB: 

MINIMUM AREA: • 

ATTENUATION EHROR ON GAS 

*RE-CAUBRATED AFTER RUN: 

,C 

RANGE: 

ATTENUATION ERROR ON GAS 

NOTES; (Attenuation changes during run, etc.) 

TECHNICIAN: DATE: 
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APPENDXZ VTII 

Quanti tat ive Calculation Report Marks 

T h e marks wrk rcn in the MK column of the quancieacjvc calcxjlacion report Indicate the peak 

• processing (chromatograin) states, 2nd include: 

N o mark: Independent peak or the first incompletely separated pcpk 

Si Main peak wish tailing • . 

Second or subsequent incompletely separated ocak 

Tailing-processed peak 

Second o r subsequent incorapletcly sepaxated peak on a tailing 

Leading-processed peak 

Second o r subsequent incompletely separated peak o a a Ifeadlng 

E r ro r peak (ac an input voltage of below - S m V or above IV} 

Horizonta l baseline-processed pcaic " 

Internal s tandard peak or reference peak in the relative retent ion t ime m e t h o d 

V: 

T : 

T V ; 

L: 

LV: 

£ : 

H : 

R : 

AA..-̂ ^^^ 

Peak Procassing Marks 
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APPENDIX IX 

-SAMPLE RE-SHOOT CHECK LIST 

UOe CODE SAyPLE # 
RAN ON 
SYSTEM # I DATE RUN FJD/ECO 

TO BE 
RUN @ RANGE 

ECHNfClAN; DATE: 

BGPAA 0916 



APPENDIX - 4 

A. L B.'s Fieid Procedure and Methodology 
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FIELD PROCEDURES AND MEASUREMENTS 

^ -Q Drilling and Soil Sampling Procedures 

Th® drilling and sampling procedures outlined !n this document describes the typical and standard 
procedures used in tlie collection of representative soil samples for the evaluation of the subsurface 
materials and the prevailing site conditions of the area under investigation. 

1.1 Drilling Method, Equipment and Procedure 

The most frequently used and most accepted drilling method is the hallow-stem auger boring. This 
method is very effective for drilling unconsolidated materials up to a maximum depth of 200 feet. 

The equipment used for hailow-stem auger drilling includes either a mechanically or hydraulically-
powered drilling rig which are usually truck-mounted to permit easy and rapid mobilization and 
demobilization. 

Dry drilling methods are employed at most locations for soil borings. The rig simultaneously rotates 
and advances the hoilow-stem auger coiumns. These columns serve not only as casings to prevent 
"cave-In" or collapse of bore walls but also as medium to carry soil cuttings towards the surface thru 
the auger flights. 

1.1.1 Equipment Preparation and Decontamination 

Prior to every drilling and sampling operations, ail drilling and sampling equipment and accessories 
are decontaminated by steam cleaning or by scrubbing by hand with trisodium phosphate (TSP) in 
distilled water, rinsed with tap water, rinsed with deionized water and air dried. 

To prevent cross-contamination between soil samples obtained at different depths and at different 
borings, additional decontamination procedures for the sampling equipment are performed after every 
sampling run and for the drilling accessories upon completion of every hole. All steam cleaning 
condensate and wash water is contained pending proper transport and disposed of at an approved 
disposal site. 

1.1.2 Auger Boring {For Shallow and Deep Borings) 

Shallow soil borings are drilled using a smaller model truck-mounted hallow-stern augers. Soil 
samples are generally coilected at 5-foot intervals using a spiit-spoon sampler with a hydraulic piston 
hammer. For deep soil borings, bigger rigs are usually used such as B-53 or bigger, depending on 
the target depth of the borehole. Soil samples are, likewise, coilected using a split-spoon sampler 
driven ahead of the auger bit at the desired sampling depth. With the bigger rigs, sampling is usually 
done using the standard 140-pound drive hammer. 

BGPAA 0918 



1.1.3 Abandonment of Borehole 

Upon completion of driiling and soil sampling, the borehole is bacl<grouted to the surface with cement 
grout. To abandon, the borehole is grouted with Voiciay Grout by pumping the grout siuny Into the 
hole. The borehole Is filled from the bottom to about a foot below the ground surface. After the grout 
flli has hardened, the one-foot space is filled up with Ready Mix Concrete. 

1.1.4 Drill Cuttings Disposal 

Drill cuttings are usually stockpiled or stored in a suitable container such as sealed drums or wrapped 
In a 4 mii polyethylene plastic sheets. The cuttings are disposed of accordingly depending on the 
analytical tests results conducted, if concentrations are below hazardous levels, the drill cuttings will 
be removed to a pre-arranged receptor. If concentrations are above hazardous levels, the cuttings 
will be removed to a certified Class 1 facilty. 

1.2 Soil Sampling Procedure 

In conjunction with the driiling, Standard Penetration Test (SPT) or drive sampling is generally under­
taken at 5-foot intervals. Soil samples are taken at the desired depth using split-spoon drive sampler 
either thru hydraulic piston hammer or the standard 140-pound drop hammer. Portions of flie collect­
ed soil samples are used for iithologic loggings while the relatively undisturbed ones are sent to 
analytical laboratories for analyses. 

1.2.1 Decontamination of Sampling Devices 

Prior to the s t ^ of the sampling operations and after completion of every sampling round, the sam­
pling devices such as the split-spoon sampler and the Shelby tubes (brass rings) are decontaminated 
by scrubbing them by hand with trisodium phosphate in distilled water and then rinsed with tap water, 
rinsed three times with deionized water and air-dried prior to the sampler's reassembly. 

1.2.2 Split-Spoon Sampling and SPT Measurements 

The split-spoon sampler is lined with three 6-inch shetby tubes (brass cylinders) with a diameter that 
ranges from 1-1/4 inches for shallow holes to 3 inches for deeper holes. The sampler is lowered into 
the borehole, either on a wire fine or at the end of the drill pipe, and driven 18 inches into the subsoils 
with the use of the standard 14Q-pound drop hammer or with the hydraulic piston hammer respective­
ly. The number of blows (NB) to effect every S inches penetration for the entire 18 inches of sam­
pling, using the 140-pound drop hammer, are recorded. SPT is terminated after penetrating 18 
inches into the subsoils or after registering 50 blows without effecting a 6-inch penetration. After the 
sampler is pulled out, the driiling is resumed for the next driiling interval. The sequence of drilling and 
SPT is repeated until the target sampling depth for the borehole is reached. 

1.2.3 Sample Collection 

Upon retrieval of the split-spoon sampler from the borehole, the sampler is split longitudinally. The 
middle portion cylinder is saved for laboratory analyses. It is trimmed at both ends of any protruding 
materials. The ends are then covered by teflon sheeting and sealed with tight fitting plastic end caps. 
The end caps are further sealed to the brass tube with the use of an electrical or other appropriate 
adhesive tapes. The sample is properly labeled as to sample and boring number, depth and date 
collected. The sample is then placed in a Ziploc plastic bag and stored in a coaler containing ice. 
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The lower most end cylinder (near the drive shoe) Is either archived for future reference or examined 
by the fieid geologist for lithological logging. The upper most end is normally discarded and/or 
examined by the field geologist in case the lower most end sample is kept as duplicate sample. 

Prior to lithoioglcai logging, the drive samples are monitored for off gassing of volatile organic com­
pounds using organic vapor analyzer (OVA) or any other equivalent monitoring devices. 

1.3 LJthoiogic Logging 

Both the drill cuttings and the drive samples are examined by the field geologist as they are collected. 
The sol! materials are described in accordance with the ASTM Unified Soli Class If fcatioo System 
(USCS), as to the soil type, grain size, color, presence of fines, relative densities and descriptions 
and characteristics which may infer presence of contaminations such as discoloration and odor. Ai! 
these features Incfuding the location of the borehole, the name of the contractor, drilling method and 
equipment used, SPT measurements, TLV readings, sample number and other information pertaining 
to these soil investigation are incorporated in the boring logs for each of the borehole. 

2.0 Sample Handling and Custody 

Protocols for handling samples which include sample preparation, labeling, preservation and chain-of-
custody documentation are strictly observed from the moment of its collection through analysis and 
reporting of analytical values. 

2.1 Sample Documentation 

Immediately after sample collection, the sample container is properly labeled indicating sample identi­
fication number, borehole number depth sample taken and date collected. Sample lithologic descrip­
tions, measurements and other relevant information regarding the on-going soil investigation are indi­
cated in the conresponding borehole log. 

2.2 Sample Preservation 

For sample preservation purposes while in the fieid, the sample containers are placed in a Ziploc 
plastic bag and stored in an ice chest with ice to keep the samples cooled at approximately 2*̂  to 4°C 
until delivered to a DHS certified analytical laboratories where samples are stored in cold storage 
units. 

2.3 Ch^n-of-Custody Transfer 

The collected samples are either shipped by express courier or hand delivered to the analytical labo­
ratories for analyses within 48 hours of sampling. 

All samples submitted to laboratory for chemical analyses are accompanied by chain-of-custody 
record. The record includes information such as sample identification number, sampling date and 
time, sample location, type of analysis required, special instructions for the laboratory. This record or 
form is checked for accuracy and completeness, and then signed and dated by the laboratory sample 
custodian accepting the sample. 
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APPENDIX - 5 

Boring Logs 
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A. L. B U R K E E N G 
4 5 1 W E S T L A M B E R T R D . 

B R E A . C A L l F O R N r A 

N E E R S 
S U ! T E 2 1 1 

9 2 © 2 1 S H E E T _ i _ 0 F _ 2 _ 

LOCATION OF BORING: 

NEW SERVICE ROAD AREA BURBANK AIRPmT PROJECT NAME; 

CUENT: 
eURBANK AIRPORT AUTHORITY 

Confirmgtory Sot! Boring onci Sampling 

BORING NO. 

CS8-1 

LOCATION SKETCH CONCRETE PAS 
WASH mtm AREAS 

L0CKHEB3 PROPERTY UHt—J 

ri 

DRILUNG METHOD: Hoilow Stem Auger ~ ST 
DRILL RIG TYFE: 

CME-75 
SAMPLING MfcTHBSr Split Spoon Sampler (2 1/2" x 18") 
SAMPLE STORAGE METHOD: 

Blus !oe end Cooler 

WATER LEVEL 

DATUM: 

TIME 

DATE 

ELEVATION: 
CASING DEPTH 

START 
TIME 

7:30 AM 
STjiff(I 
DATE 

11/14/91 

FINiSH 
TIME 

10 :15 AM 

11/14/91 

ace 
UJ 

CSB-1 
2.5" 

CSB-I 
4' 

CSB-1 
9' 

CSB-1 
14' 

CSB-1 
19' 

CSB-1 
24' 

CSB-1 
29' 

CSB-1 
34" 

CSB-
39* 

mis 

3 / 3 / 4 

9 /11/15 

33/25/30 

9/15/1S 

28/50 

13/24/30 

23/31/40 

13/19/25 

14/19/25 

C3 

z 

tug 

30 

10 

20 

20 

25 

25 

50 

HO.. 
< W 

Q 

o 
a: 

_ | U J 

ML 

• . 9 t 
' a • 

10 

15 

20 

25 

30 

- - SW 

! ! sp 

35~-m ML 

40 
SP 

Is 

.» • s 

's ' ® • 

SURFACE CONDITION: 
Asphalt-poved Surface 

SOIL DESCRIPTION 

3" A^HALT 

FINE TO COARSE, SILTY SANDS; DARK BROWN;' STRONG HYDROCARBON 
(PETRaEUM) ODO^; POORLY GRADED: HIGHLY CONTAMINATED ZONE -
1.5 TO 3.5 FT. 

GRAVELLY; FINE TO CO/M^SE SANDS: GRAYISH BROWN; MAX. SIZE 1 -1 /2 
INCHES; WELL GRADED: VERY DENSE; NO COOR. 

PEBBLY; FINE TO COARSE SANDS; GRAYISH BROWN: LITIlf: SSLTS; mU-
GRADEO; VERY DENSE; ALLUVIAL DEPORTS. 

GRAVELLY TO COBBLY; FINE TO GOARSE SANDS; QHAy-, FINES LESS THAN 
10%; MAX. SIZE OF SUBROUNDED GRAVELS - 2 INCHES; WELL GRADED; 
VERY DENSE; ALLUVIUM. 

RNE TO COARSE SANDS; GRAY; UNIFC^MLY GRAOEO; VESY DENSE MATERIALS. 

CLA^tY SILT; BROWNISH GRAY; SUGH1LY PLA! 

FSNE SANDS; GRAY; UNIFCRMLY GR/M3K); ^ R S j [ | ^ B . r , , ^g^^~~ ^\^1 
II 

DRiLUHG CONTRACTOR: WEST HAZMAT DRILLING CORP. 

DRILLER(S): D. yAROCCHI, B. PiNKNEY. E. RED 

.LOGGED BY: 

-DATE: 

n.DWG 

/ \ / \ \JSf:UiU 



A . L. B U R K E E N G 
4 5 1 W E S T L A M B E R T R D . 

B R E A , C A L I F O R N I A 

N E E R S 
S U I T E 2 1 

9 2 6 2 1 

1 

SHEET 2 OF 2 

LOCA-nON OF BORING: 

BUNKER-SIMULATED GASOLINE FIRE AREA 

LOCATION g<ETCH coNcreiE PAD 
WASH OOWM AREAS 

I t O t « ! « S PROPERTY L»IE 

t\ 

DATUM: 

SJUJ 
0.03 

C5B~1 
44' 

CSS-1 
49' 

CSB-1 
54' 

CSB~1 
59' 

CSB-1 
64' 

CSB-1 
SS' 

CSB-1 
74' 

CSB-1 
79' 

CSB-5 

NEW SEJWCE 

lOWM AREAS-Ti 

S B - 2 ^ 

^ ' ^ ^ 

CSB-3 
mmns 

CSB-1 
FAA 

fAOUTIES 

FENCE (IKP) 
IX" 

DC t o 

mis 

23/25/3Z 

32/50 

50/50-2' 

34/50 

SO 

19 /25 /40 

50 

50 

ELEVATION: 

pi 

25 

18 

52 

45 

12 

IS 

20 

10 

S f 

o 

40-

45 

50 

55 

60 

65 

SP 

SW 

SP 

SW 

80 

JOB NO. „ „ „ ^ 
9 0 - 0 6 

OJENT: 
BURBANK AIRPORT AUTHORITY 

DRILLING METHOD: 
Con f i rmq to ry Soil Bor ing qnd Sampl ing 

BORING NO. 

C S B - 1 

Hollow S t e m Auger - 8" 

DRILL RIG TYPE: 
CME-75 

SAWPLWO MEtWM: 
Split Spoon Samp le r ( 2 1 / 2 " x i r ) 

SAMPLE STORAGE METHOD: 
Blue See e n d Cooler 

WATER LEVEL 

TIME 

DATE 

CASING DEPTH 

SURFACE CON' DITION; 

START 
TIME 

7 :30 AM 

START 
DATE 

11/14/91 

FlNl^^ 

TIME 

10 :15 AM 

11/14/91 

Asphal t—paved Sur face 

SOIL DESCRIPTION 

GRAVELLY, FINE SANDS; MAX. SZE 1/2 INCH; GRAWLS ONLY ABOUT 10%; 
GENERALLY UNIFORMLY GRADED; UTTLE SLTS; NO ODOR. 

GRAVELLY, FINE TO COARSE SANDS; GRAYISH BROWN; UTTLE FINES; MAX. 
SIZE 1 -1 /2 INGHES; ANGULAR TO SUBANGULAR GR/WULES; VERY DENSE; 
VELL GRADED. 

PEBSLY, FINE TO COARSE SANDS; GRAYISH BROWN; MAX. SIZE 1/2 INCH: 
ANGULAR TO SUBROINDED; WELL SR/ClED; VERY DENSE. 

PEBSLY, FINE TO COARSE SANDS; GRAYISH BROWN; MAX. SIZE 1/2 INCH; 
ANGULAR TO SUBRfflJNOED; mil GRADED; VERY DENSE. 

FINE TO COARSE SANDS; GRAY; UNIFORMLY GRADED; VERY DENSE. 

FINE SANDS; GRAY; VERY FEW SUBROUNDEO GRAVELS ( 1 / 2 INCH MAX.): 
UNIFORMLY GRADED; DENSE MATERIALS. 

FINE TO COARSE SANDS; GRAY: SOME ROCK CHIPS RECOVERED (2 INCHES); 
WELL GRADED; VERY DENSE. 

FINE TO COARSE SANDS; GRAY; SOME GRAVELS ( 1 / 2 INCH); UTTLE RNES; 
WELL GRADED; VERY DENSE; AaUVIAL DEPOSITS. 

DRILLING CONTRACTOR: WEST HAZMAT ORILUNG CORP. 

DRILLER{S): P. MAROCCHi, B, PINKNEY, £. REID 

.LOGGED BY: 

-DATE; 

1 A. ALMERO, M % R.E.A. #03376 

iHECKEO BY R.C.E. 

12/13/31 CSB1.0WG 
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A, L, B U R K E E N G 
4 5 1 W E S T L A M B E R T R D . 

B R E A . C A L S F O R N i A 

N E E R S 
S U I T E 2 1 1 

9 2 S 2 1 SHEET _ 1 _ 0F_2_ 

LOCATION OF BORING: 

NEW SER\i1CE ROAD AREA - BURBANK AIRPORT 

LOCATION SKETCH COMORETE PJM3 
WASH 00»N * f i iAS-7i 

i LOCKHEED PROPERTY ONE y l \ -..-̂  ^.j\ 
n 

DATUM:' 

CLCD 
•S.1S. 

CSB-2 
1' 

CSB-2 
5' 

CSB-2 
10' 

CSB-2 
15' 

CSB-2 
20' 

CSB-2 
25* 

CSB-2 
30' 

CSB-2 

cse-2 
40' 

-CSB-3 
-Ofwrws 

oavt 

03 sn 

19/23/25 

13/17/18 

12/19/30 

23/27/40 

18/33/50 

23/30/41 

20/2S/37 

50 

20/26/28 

ELEVATION: 

10 

48 

20 

;& 
3f 

SP 

10 

15 

20 

25 

SW 

SP 

SW 

'"II ML 

35 

40-

SW 

ML 

joa NO. „ „ „ ^ 
9 0 - 0 5 

aiENT: 
BURBANK AIRPORT AUTHORITY 

DRILLINC METHO"E 
Confirmatory Soil Soring and SompSing 

BORING NO. 

CSS-2 

Hollow Stem Auger - 8" 
DRILL RIG TYPE: 

CME-75 
SAM RUNG METHOD: 

Split Spoon Sompler <2 1 / ^ >^ 1^') 
SAMPLE STORAGE METHO): 

Slue Ice and Coaier 

WATER LEVEL 

TIME 

DATE 

CASING DEPTH 

u 

DC 

* . 9 • 

SURFACE CONDmON; 

START 
TIME 

12:25 PM 

START 
DATE 

11/14/91 

FINISH 
TIME 

2:40 PM 

FlNl^^ 

DATE 

11/14/91 

Asphcilt—paved Surface 

SOIL DESCRIPTION 

2- ASPHALT 

FINE TO COARSE SANDS; GRA'flSH BROWN; UNIFORMLY GRADED; VERY FEW 
PEBBLES; MEDIUM TO DENSE; NO ODOR; ALLUVIUM. 

RNE TO COARSE SANDS: GRAYISH BROWJ; UNIFORMLY GRADED: VERY FEW 
PEBBLES; MEDIUM TO DENSE: NO OOQR; ALLUVIUM. 

GRAVELLY, FiNE TO CAORSE SANDS; GRAY; MAX, SIZE - 2 INCHES OF SUB-
ROUNDED GRAVELS; WELL GRADED; DENSE MATERIALS. 

FINE TO COARSE SANDS: GRAY; VERY FEW GRAWL-SIZED MATERIALS (LESS 
10%); UNIFORMLY GR/M3ED; DENSE. 

PEBBLY. RNE TO COARSE SANDS; GRAY; MAX, SIZE - 1/2 INCHES; GRANULES 
ARE SUBANraJLAR TO SUBROUNDEO; ¥€LL SHADED AND a E A N SANDS. 

PEBBLY. RNE TO COARSE SANDS; GRAY; MAX. SIZE - 1/2 INCHES; SRANULES 
ARE SUBANGULAR TO SU8R0UNDED: WELL SHADED AND CLEAN SANDS. 

CLAYEY SILTS; iROWNISH; DENSE MATERIALS. 

GRAWli-Y, FINE TO COARSE SANDS; GRAY; MAX, 
ANGULAR TO SUBRQUNDED; miX. GRADED SANDS, 

CLAYEY SILTS; BROWNISH. 

OBILUNG CONTRACTOR: WEST HAZMAT DRILLING CORP. 

DRiLLER(S): D. MAROCCHI. B. PINKNEY. E. REID 

.LOG^O BY: 

-DATE; 



A . L. B U R K E E N G 
4 . 5 1 W E S T L A M B E R T R p . 

e R E A , C A L I F O R N I A 

N E E R S 
S U 3 T E 2 

9 2 6 2 1 SHEET 2 n r 2 

LOCATION OF BORtNG; 

BUNKER-SIMULATED GA50LSNE FIRE AREA 

LOCATION SKETCH CONGREJE PAD 
WASH DOm AflEAS 

1 LOCWIEe} PROPERTY UNE' 

fl 

DATUM; 

Ulttl 
Q-CD 

Viz 

CSB^2 
45' 

CSB-2 
50' 

CSB^2 
55' 

CS0-2 
60' 

csa-2 
65' 

CSB-2 
70' 

C3B—2 
75' 

CSB-2 
30' 

CSB-Si 

HEW SSRMGE 
ROflO 

FENCE (TTF) 

UJUI 

S5i 

32/50 

2B/50 

50 

50 

50 

50 

41/S0'-0* 

4S/50 

ELEVATION: 

ir B-

< ! i J 
Q 

o 
z 

o 2: 

40-

45 

50 

55 

60 

65 

70 

SP 

SW 

"II 

80' 

JOB NO. 
90-06 

PROJECT NAMET 

aiENT: 
BUReANK AIRPORT AUTHQRITi' 

DRILLING METHOD: 
Cortfirmatory Soil Boring ond Sampling 

BC ÎNG NO. 

CSB--2 

HQHOW Stem Auger ~ 8" 

DRILL RIG TYPE: 
CME-75 

SAMPLING METHOD: 
Split Spoon Sampler (2 1 /2 ' x 18") 

SAMPLE STORAGE METHOD: 
Blue ics and Cooler 

WATER L£^€L 

TIME 

DATE 

CASING DEPTH 

SURrAcE OONiJTfiOT 

START 
TIME 

1 2 : 2 5 PU 

START 
DATE 

11/14/91 

FlNiSH 
TIME 

2:40 PK 

11/14/S1 

Asphait-povsd Surface 

SOIL DESCRIPTION 

FINE SANDS; GRAY; VERY FEW <»iANULES; UNIFORMLY GRADED SANDS; VERY 
DENSE. 

GRAWLLY. FINE TO COARSE SANPS; GRAY; ANGULAR TO SUSROUNOED; MAX. 
3 / 4 INCHES; LITTl£ FINES; WILL GRADED; VH^Y DENSE. 

tJRAVELLY, RNE TO COARSE SANDS; GRAY; ANGULAR TO SUSRWNDEO; MAX, 
3 / 4 INCHES: LITTLE RNES; VELL GRADED; VERY DENSE. 

PEBBLY, FINE TO COARSE SANDS; GRAY; ANGULAR TO SUBROUNDEO; MAX. 
1/2 INCH; WELl GRADED. a E A N SANDS. 

GRAVELLY, COARSE SANDS; UTTLE FINES; SUBANGULAR TO SUBROUNOED; MAX. 
1 INCH; ¥CLL GRADED. CIBAM SANDS, 

CDBBLY, SANDS; GRAY; ONE COBBLE - 3 INCHES; VELL GRADED MATERIALS; 
VERY DENSE. 

COBBLY, SANDS: GRAY; (ME COBBLE - 3 INCHES; WELL GRADED MATERIALS; 
' ^RY DENSE. 

DRILLING CONTRACTOR: WEST HAZMAT DRJLLING CORP. LOGGED BY: 

DRILL£R{S): P. MAROCCHI. 8 . PINKNEY. E. REIO rta-rr. 

K/1S/91 CS8Z0WG 



A . L. B U R K E E N G 
4 - S 1 W E S T L A M B E R T R D . 

B f ? E A , C A L I F O R N I A 

N E E R S 
S U I T E 2 

9 2 6 2 1 SHEET J „ 0 F „ 2 _ 

LOCATION OF BORING; 

NEW SERVICE ROAD AREA - 8URBANK AIRPORT 

LOCATION SKETCH CCWO^TE PAD 
HAS< s e w MKAS-

LOOKHEED PHOPEBTY I 

^ " ^ " ° - 9 0 - 0 6 
PRbJeet NAME: 

CUENT: 
8URBANK AIRPORT AUTHORITY 

Conf i rmotory Soil Boring ond Sqmpl ing 

BQRiNO HO. 

CSB~3 

1 
ri 

DATUM: 

t NEW SERVICE \ \ N ^ ? @ - * FAatr \ < ^ 

DRIULING METHOD: Hollow Stem Auger - S° 
DRILL RIG TYPE: 

CME-75 
SAMPLING METHOD: Split Spoon Sompler (2 1/2" x 16") 
SAMPLE STORAGE METHOD: Blue Ic? and Cooler 

FM 
FAaums 

WATER LEVEL 

CHAIN UMK 
FHKCE (TYP) 3" TIME 

DATE 
ELEVATION: CASING DEPTH 

START 
TIME 

7 :20 AM 

START 
DATE 

11/15/91 

FINISH 
TIME 

9 :00 AM 

11/15/91 

CSB-5 
1' 

CSB-3 
5* 

CSB-3 
10' 

CSB-3 
15' 

GSB-3 
20* 

CSB~-3 
25' 

CSB-3 
30' 

CSB-3 
35' 

CSB-3 
40' 

IXV) 
Q.3: 

3>< 

13/15/17 

14/19/27 

8/11/12 

12/ZZ/27 

19/30/39 

20/2S/48 

20/27/3S 

12/1S/25 

14/20/32 

12 

o 
llJ 

^^ 
o 

il 

SP 

sw 

SP 

p 

"A:*/ 

• • . * ' . 

SURFACE CONDITION 
C o n c r e t e - p a v e d (wash down conc re te pad) 

SOIL DESCRIPTION 

CONCRETE - 2 TO 3 INCHES THICK 

FINE TO MEDIUM SANDS; BROViiNISH; \€RY FEW COARSE GRANULES; UNIFORMLY 
GRADED; NO ODOR; LOOSE TO MEDIUM DENSE, 

GRAVELLY: FINE TO COARSE SANDS; GRAYISH BROWN; MAX. SIZE OF GRAVEL 
1-1 /4 INCHES; SUBANGULAR TO SUBROUNDED; UTTLE FINES; WELL GRADED 
AND CLEAN SANDS. 

GRAVELLY: RNE TO COARSE SANDS; GRAYISH BROWN; MAX, 3ZE OF GRAVEL 
1-1 /4 INCHES; SUBANOJLAR TO SUSROUNDED; UTTLE FINES; WELL GRADED 
AND CLEAN SANDS. 

GRAVELLY; FINE TO COARSE SANDS; GRAYISH BROV#J; SUBROUNDEO; MAX. 
SIZE 1 INCH; UTTLE SILTS (10%); WEIL SHADED; MEDIUM TO DENSE 
MATERIALS. 

RNE TO COARSE SANDS; BROWNISH; MUCH SLTS ^ D CLAYS; VERY FEW 
CRAWLS; POORLY GRADED. 

FINE TO COARSE SWDS; BROWNISH; LITTLE SILTS; UNIFORMLY GRADED SANDS. 

RNE TO COARSE SANDS; BROWNISH; LtTTtE SILTS; UNIFORMLY GRADED SA^DS, 

RNE SANDS; BROWNI&i; SILTY AND CLAYEY; UNIFC^MLX 

RNE SANDS: BROTOJtSH; S I L | T ^ D C U V E Y ; U N I # ^ - ^ ' ^ A D E D . ^ " ^ ' ' / ' ^ 

ORILUNG CONTRACTOR; WEST HAZMAT DRILLING CORP. LOGGED BY: ^ \ ^ ALMERo71 / f .S . | ^V^ §0^% Sa^UD 

DRILLER(S): D. MAROCCHl, 8. PINKNEY. E. REJD riAw- CHECKm BY R.c.E. ̂ - ^ ^ / 



A. 
4 5 1 W E 

B R 

B U R K E E N G 
S T L A M B E R T R D . 
E A , C A L I F O R N I A 

I N E E R S 
S U I T E 2 1 

S 2 6 2 1 
1 

S^EET 2 O F . ^ 

LOCATI<») OF BORING: 

BUNKER-SiMUUTED GASOUNE FIRE AREA PROJECT NAME: 

JOB NO. 
90-oe 

CUENT; 
BURBANK AIRPORT AUTHORITY 

Con f i rmo to r y Soil Bqr ing ond Somp l tng 

BORING NO, 

CSB-3 

LOCATION SKETCH CONeBETEPAO 
WAffl DOWi AREAS-

LQO ÎEED PROraRTT UNE—-j 

n 

DATUM! 

DRILLING METHOD: 
Hollow S tem Auger - 8* 

DRILL R)G TYPE: 
C M E - 7 5 

SAMPLING METHOD; 

l?aPLE STORAGE METHODT 

Split Spoon Sampler (2 \ / t x 18") 

Blue IcG and Cooler 

WATER LEVEL 

T!ME 

FEHCE <TlT') 
DATE 

ELEVATION: 
CASNG DEPTH 

SURFACE CDNDITiCSi: 

START 
TIME 

7 i 2 0 AM 

START 
BATE 

11/15/91 

FINISH 
TIME 

9:00 AM 

11/15/91 

0.01 

CSB-3 
45' 

CSB-3 
50' 

eSB-3 
55' 

CS8-3 
BD' 

CSB-3 
65* 

CS8--3 
70' 

CSB-3 
75* 

CSB-3 
80' 

Q-X 
o § 

3g 

12/32/42 

32/50 

50 

40/50 

40/50 

25/30/36 

50 

eo 

O 

o 
z 

40-

45 

50 

5 5 - , , SW 

60-

65 

75 
SP 

80 GP ; 

•!":"m""-" 

' • ' . ^ • ' • ' ! 

Concrele-paved (wash down concrste pad) 

SOIL DESCRIPTION 

FINE TO COARSE SANDS: GRA'llSH; GRAIN SIZE - 1/2 iNCH; SUBANGULAR 
TO SUBROUNDED; LITTLE RNES (L£SS THMI 10%); Wd. GRADED; DENSE TO 
VERY DENSE MATERIALS. 

FINE TO COARSE SANDS; GRAY; MAX. SIZE ^-'^/^ INCHES; SUBANGULAR TO 
ajBROUNDEO; UTTLE SILTS; WELL GRADED; VERY DOMSE MATERIALS. 

RNE TO COARSE SANDS; GRAY; MAX. SIZE 1 - 1 / 2 INCHES; SUBANGULAR TO 
SUBROJNDED; UTTLE SILTS; WELL GRADED; VERY DENSE MATERIALS. 

RNE TO COARSE SANDS; GRAY; SU.BROUNDED GRAVELS; MAX. SIZE 1 INOI; 
FINES LESS THAN 1 0 ^ WELL GR^ED AND VERY DE3^SE. 

FINE TO COARSE SANDS; GRAY: SUBROUNOED GRAVELS; MAX. SIZE 1 INCH; 
FINES LESS THAN 10% WELL GRADED AND WRY DENSE. 

CLAYEY SILT; SLIGHTLY PLASTIC, DENSE MATERIALS, 

StLTY FINE SANDS; FEW COBBl£-S!ZED PIECES RECOVERED; POORLY GRADED. 

COBBLY TO BOULDERY L A ^ R ENCOUNTERED AT 78 FEET. STRONG MBRATION 
OF AUGERS. NO SAMPLE RECOVERED, EXCEPT FOR FEW ROCK PIECES (MAX. 
SIZE 3 INCHES), L ^ 

M>i DRiaiNG CONTRACTOR: WEST HAZMAT DRILLING CORP. 

DR!aO?(S): D. MAROCCHI. B. PINKNEY. E. REID 

.LOGGED BY: 

_DATE: 

R. A, ALMERO, M.SJ^.E.A. #03376 

CHECKED BY R.C.E. , 

12/17/S1 CSB3.0mj 



A . 
4. S 1 

L, B U R K E E N G I N E E R S 
W E S T L A M B E R T R D , , S U I T E 2 1 1 
B R E A C A L I F O R N I A 9 2 6 2 1 SHEET Jl_ OF_J„ 

LOCAHO^ OF BORING; 

NEW SERVICE ROAD AREA BURBANK AIRPORT 

JOB NO. 
9 0 - 0 6 

PROiffi:CT NAME: 

CUENT: 
BURBANK WRPORT AUTHORITY 

Confirmotory Soil Boring aod SampiJng 

BORiNG NO. 

C S B - 4 

LOOATIW SKETCH CONMETE PAD 

lOC*;f€EO PROPERTY UNE-

rj 

DRILLING METHOD; Hollow Stem Agger - 8° 
DRILL RIG TYPE; 

CyE-75 
SAMPLING METHOD; 3^,;^ ^^^^^ 3 ^ ^ ^ ^ ^ ^^ ^^^. ^ ^^^ 

SAMPLE STORAGE MEWOO; Blue Ice and Cooler 

WATER LEVEL 

DATUM: 

TIME 

DATE 

EIEVATION: 
CASING DEPTH 

START 
TIME 

10:30 Ay 
START 
DATE 

I t /14/91 

FINISH 
TIME 

1 2 ; 0 0 AM 

11/14/91 

CSB-4 
1' 

CSB-4 
5' 

CSB-4 
10' 

CS8-4 
15' 

CSB-4 
20' 

CSB-4 
25' 

CSB-4 
30' 

CSB-4 
35" 

CSB-
40' 

m 
| x 
OQ55 

24/25/20 

25/29/23 

23/29/35 

50 

25/31/34 

50 

3S/40/44 

23/24/50 

2S/50 

11 

12 

18 

(r-a. 
o 

O 

10 

15 

20 

25 

30 

35 

40-

SW 

i§ 

SURFACE CONDITION: 
Asphotl—paved 

SOIL DESCRJPTiON 

2 INCHES OF ASPHALT 

PEBBLY, FINE TO COARSE SANDS; GRAYISH BRO>m; SUBANGOUR TO SUB-
RaJNDEO; MAX, SIZE 1/2 INCH; UTTLE FINES (LESS THAN 10%); WELL 
GRADED; NO ODOR: ALLUVIUM. 

GRAVELLY, RNE TO COAR^ SANDS; GRAY: 20% GRAVEL (1 /2 INCH): WEa 
GRADED; DENSE MATERIALS. 

GRAVELLY, FINE TO COAR^ SANDS; GRAY; 20% GRAVEL ( 1 / 2 INCH); WELL 
GRADED; DENSE MATERIALS. 

PEBBLY, FINE TO COARSE SANDS; GRAY; SUBANGULAR TO SUBR0U.NDED 
GRANULES: MAX SIZE 3 / 4 INCH; WELL GRADED; VERY DENSE. 

GRAVELLY, RNE TO COARSE SANDS; GRAY; UTTLE RNES; SUBANGULAR TO 
SUBROUNDEDj MAX. SIZE 1 -1 /2 INCHES; WiL SHADED; VERY DENSE. 

GRAVELLY, FINE TO COARSE SWDS; GRAY; RNES LESS THAN 1 0 ^ WELL 
GR«3ED GLEAN SANDS; VERY OEMSE. 

GRAVELLY, RNE TO COARSE SW>IDS: Q^AY; FINES LESS TH/*^i 10%; WLL 
GRADED Cl£AN SANDS: VERY DENSE. 

GRAVELLY. RNE TO COARSE SANDS; GRAY; UTTLE 
SIZE 2 INCHES; GRAVELS ABOUT 20:^ VELL 
DENSE. 

GRAVELLY, RNE TO COARSE SANDS; GRAY; 
aZE 2 INCHES; GRAVELS ABOUT 
DENSE. 

WEST HAZMAT DRILLING CORP. ORllXING CONTRACTOR; _ 

ORtLLER(S): D. MAROCCHi. B. PINKNEY, E. ROD 

.LOGGED BY: 

.DATE; 



A . 
4 - 5 1 

L, B U R K E E N G 
W E. S T L A M B E R T R D . 

B R E A , C A L I F O R N I A 

N E E R S 
S U I T E 

9 2 6 2 1 
2 1 

SHEET _ 2 „ 0F__2. 

LOCATION OF BORING: 

BUNKER-SIMULATED GASOUNE RRE AREA 

- ^ ^ Q - 9 0 - 0 6 
PROJECT NAME: 

CLIENT: 
BURBANK AIRPORT AUTHORITY 

Confirmatory Soli Boring ond Sampling 

BORING NO. 

CSB-4 

CONCRETC PAD 
WAS1 OQWN W E A S -

LOCATION SKETCH 

10C3<KSU PRCPESTY mt—yt / \ 

ri 

DATUM: 

-DRWHS 

DRILUNG METHOD: Hollow Stem Auger - 8" 

DRia raO TYPE: 
CME-75 

'050-3 SAMPLING METHOD: 
Split Spoon Sompter (2 t / 2 " x 1^') 

SA*̂ PLE STORAGE METHOD: Blue Ice and Cooler 
WATER LEVEL 

TIME 

DATE 

ELEVATION: 
CASING OEPTH 

aiRFACE CONDITION: 

START 
TIME 

10 :30 AM 

DATE 

n/14/92 

RNISH 
TIME 

12:00 m 

11/14/91 

Z3iU 
Q.{D 

^ ^ 

CSB-4 
45' 

csa-4 
50' 

CSB-4 
55' 

CSB-4 
60' 

eSB-4 
55* 

CSS-4 
70" 

CSB-4 
75' 

CSS-4 
60' 

J/J "g" 

50 

50 

36/50 

34/50-5'' 

50 

20/20/50 

50 

SO 

40 

ia 

Z 

^1 

40-

- - SW 

55-

60 

65 

70 

75 

80 

SP 

SW 

GW 

o 

• . " • • • • : • 

V •••• 'i 

•*• i?' «-
• > ; • . : • 

-9 . • . • 4 

• . * • « ; • 

' * • ? • ' , * . 

Asphalt-paved 

SOIL DESCRIPTION 

RNE TO COARSE SANDS; GRAY; SOME GRAVELS (MAX. SIZE 1/2 INCH); SJB-
ANGULAR TO SUBRCWNDED; LITTLE FINES; ¥€U. GRADED; VERY DENSE. 

FINE TO COAR^ SANDS; I^AY; POORLY GR^ED; VERY FEW GRAVELS; VERY 
DENSE. 

FINE TO COARSE SANDS; GRAY; LITTLE RNES; UNIFORMLY GRADED; VERY 
DENSE MATERIALS. 

RNE TO COARSE SANDS; GRAY; LITTLE FINES; UNIFORMLY GRADED; VERY 
DENSE MATERIALS. 

GRAVELLY. RNE TO COARSE SANDS; GRAY; RNES ^ O U T ^&%; MAX. SIZE 1 
iNCH; SUBANGULAR TO SUBROUNDED; V€LL GRADED MATERIALS; WRY DENSE. 

GRAVEU.Y, FINE TO COARSE SANDS; GRAY; FINES ABOUT 15% MAX. SIZE 1 
INCH; SUgANGULAR TO 5UBR0UNPED; WELL GRADED MATERIALS; VERY DENSE. 

COBBLY; RNE TO COARSE SANDS; GRAY; MAX. SIZE 2 - 1 / 2 INCHES; SUB-
ROUNDED; WELL GR/M3ED. 

COBBLY TO BQULOERY LAWR ENCOUNTERED AT 73 FEET. CHATTERING OF 
AUGERS. t (j 

DRILUNG CONTRACTC^; WEST HAZMAT DRILLINO CORP. LOGGED BY: 

DRILLER<S): D. MAROCCHI. S. PINKNEY. E. REID HATF. 

r ^ A. X L M E R O . '^ERpitk R.E.A. jP03576 

4ECKED 8Y R.C.E. 

1 2 / 1 7 / 9 1 CSB4.0WG 



A . L. B U R K E E N G I N E E R S 
^ B ^ W E S T L A M 0 . E R T R D . , S U I T E 2 1 1 

B R E A , C A L i r O R N I A 9 2 e 2 1 
SHEET J _ _ 0F_2, 

LOCATION OF BORSNG: 

NEW SERVICE ROAD AREA BURBANK AIRPORT 

JOB NO, „ „ „ „ 
9 0 - 0 6 

PROJECT NAME: 

CLIENT; 
BURBANK AIRPORT AUTHORITY 

Con f i rma to ry Soil Bor ing and S q m p j i n g 

BORING NO. 

C S B ~ 5 

LOCATION SKETCH CONCROE PMS 
WASH OOfm M^£J>S-WASH DOWN W ^ A S - T i 

I IOCKHEEP pntmSTf UNE—y / \ 

tl 

DRILLING METHOD; 
Hollow Stem Augsr — S" 

DRILL RIG TYPE: 
CME-75 

SAMPUNG METHOD: 
Split Spoon Sampler (2 1/2" x 18") 

SAMPLE STORAGE MEIMOD; 
Blue ice and Cooler 

WATER LEVEL 

DATUM: 

TIME 

DATE 

El£VAnON: 
CASNG DEPTH 

START 
TIME 

9 : 3 5 AM 

StAfif" 
DATE 

11/15/91 

FINISH 
TIME 

10 :50 AM 

11/15/91 

Si 

CSB-5 
1' 

CSB--5 
5' 

eSB-5 
10' 

CSB-S 
15' 

CS8-5 
20* 

CSB-5 

CS8-5 
30' 

GSB-5 
35' 

CSB-5 
40' 

m a x 

o55 

17/23/25 

11/12/14 

14/23/40 

10/10/13 

23/27/32 

3 5 / 3 3 / 4 0 

25 /32 /39 

36/50 

3S/5Q 

20 

52 

12 

10 

20 

h-O-
<!iJ 
• O 

o 
2i 

is 
0 2 

S §: 

SP/ 
HH SM 

1Q 

sw 

20 

25' 

30 

33 

40-

sw 

HR 

SURFACE CONDITICW 
Asphalt—paved surface 

SOL DESCRIPTION 

3 INCH ASPHALT 

FINE SANDS: BROWNISH; VERY FEW GRAVELS; MUCH SLTS; POORLY GRADED; 
NO ODOR. 

RNE TO COARSE SANOS; GRAYISH BROWI; LITTLE SILTS; PE8BLY-S2ED 
GRANULES 3 / 4 INCH; DENSE MATERIAL; ALLUVIAL. 

FINE TO COARSE SANDS; GRAYISH 8R0WN; UTILE SILTS; PEBBLY-SIZED 
GRANULES 3 / 4 INCH; DENSE MATERIAL; ALLUVIAL. 

aAYEY; BROWNISH; FINE SANOS WTO SOME GRAVELS; MODERATELY PLASTIC; 
LOOSE MATERIALS. 

FINE TO COARSE SANDS; GRAYISH; SaJBANOfLAR TO SUBRCHJNDED GR;WIULES 
{MAX. SIZE 1/2 INCH); LiTTLE RNES; WELL GRADED: DENSE MATERIALS. 

RNE TO COARSE SANDS: GRAYISH; SJBANGULAR TO SUBROUNDED GRANULES 
(MAX. SIZE 1/2 INCH); LITTLE FINES; WELL GRADED; DENSE MATERIALS. 

RNE TO COARSE SANDS; GRAYfSH; GRA\€aY. MAX. SIZE 3 / 4 INCH; ¥£LL 
GRADED; GLEAN SANDS. 

FINE TO COARSE SANDS: GRAYISH; SUBANGULA] 
SIZE 1 INCH; FINES LESS THAN 10%; WELL GRADI 

FINE TO COARSE SANDS; GRAYISH; SUBANOftARj TO^UBROUNDEO; MAX.' 
SIZE 1 INCH; FINES LESS " 

WEST HAZMAT DRILLiNG CORP. 

THAN lOai WELL I f t g g ^ ^ R Y D E N S E . J ' ^ j ^ t ^ , \ | ^ ] 

DRIU.1NG CONTRACTOR: 

DRfti.ER(S): D. MAROCCHI. B. PINKNEY. E. REID 

.LOGGED BY: 

.DATE: 

R. A. A L M E R O . | ! | i ^ R . E . > M ^ a @ i O O 

êEO<e3 BY R.c.^E!^MXi^ ^ . . J L X w 
ss^srasosssss ^ 



A , 
^ s 1 

L. B U R K E E N G 
W E S T L A M B E R T R D . 

B R E A , C A L I F O R N I A 

N E E R S 
S U I T E 2 1 

9 2 S 2 1 SHEET 2 OF 2 

LOCATION OF BCRING: 

BUNKER-SIM UUTED GASOUNE FIRE AREA (PROJECT NAMEI 

aiENT: 
aUReANK AIRPORT AUTHORIW 

Conftrmotofy Soii Boring and Sampling 

BORING NO. 

C S B - 5 

LOCATION SKETCH 

tOCKtCED PROPERTT 

i — . 

WASH OOMl AHEii*S-

ri 

DATUM: 

DB1LUNG HETHCD; 
Hollow s tem Auger — 8" 

DRILL RIG TYPE: 
C M E - 7 5 

SAMPLING METHOD: 
Split Spoon Sampler {2 1/2" x 18^') 

SAMPLE STORAGE METHOO: 
Blue Ics and Cooler 

WATER LEVEL 

TIME 

FENCE (TYP) 
DATE 

ELEVATION: CASING DEPTH 

START 
TIME 

9:35 m 
START 
DATE 

11/ IS/91 

TIME 

1 0 : 5 0 AM 

DATS: 

11/15/91 

am 

CSB-S 
45' 

CSB-S 
50' 

CSB-S 
55' 

CSB-5 
60* 

CSB~5 
65' 

C3S-5 
70' 

CSB-S 
75' 

CSB-5 
80' 

a g 

i" 
m!7! 

40/50 

40 /50 

35/50 

40/50 

33/5Q 

4 0 / 4 0 / 5 0 

40/45 /50 

SO 

<L|J 
O 

^^ 
o 
7S. 

P 
40 -

45 

50 

55 

50 

65 

-- sw 

SP 

70 si 
1 

sw 

75 

GP 

"'"ff. 

• > • ' » : • 

> • * • • " « 

':.•*. v.r-
' • , • » • « " . • 

'*? •'?•'•. 4 

•jfe.' ; • # 

^ . - • . : • 

* : f ' .®; ' , 

»* » . ,# 

SURFACE CONDITION: 
Asphcsit—paved surface 

SOIL DESCRIPTION 

FINE TO COARSE SANDS; SSAYIS^; GRAVELLY; MAX. SIZE 1 INCH OF SUB-
ANGULAR TO SUBROUNDED GRA\€LS; WELL GRADED; CLEAN SANDS; VERY 
DENSE. 

RNE TO COARSE SANDS; GRAYISH; GRAVELLY; MAX. SIZE 1 INCH OF SUB-
ANGULAR TO SUBROUNDED GRAVELS; WELL GRADED; (3^m SANDS; VERY 
DENSE. 

RNE SANDS; GRAYISH: MUCH SILTS: VERY FEW GRAVELS; POCMLY GRADED: 
WRY D E N ^ MATERIALS. 

FINE SANDS; GRA-flSH; UNIFORMLY GRADED; WRY FEW GRANULES; WRY DENSE, 

FINE SANDS; GRAYISH; UNIFORMLY GR«)ED; VERY FEW GRANUl£S: WRY DENSE, 

RNE TO COARSE SANDS; GRAYISH; MAX GRAWtS {1 INCH); WELL GRADED; 
VERY DENSE MATERIALS. 

COBBLY TO B0UU5ERY FORMATION ENCOUNTERED AT 72 FEET. STRONG 
VIBRATION OF AUGERS. POORLY GRADED COBBLES AND GRAVELS SN SANDY 
MATRIX; WHY DENSE. 

DRILUNG CONTRACTOR; WEST HAZMAT DRILLING CORP. 

DRlLtiR<S): P. ^MROCCHI. B. PINKNEY, E. ROD 

.LOGGED BY: 

-DATE: _ _ _ 

T K R . E . A . # 0 3 3 7 5 

HECKED BY R.C.E. 

12/t8/?1 eSB5.0WG 

BGRAA 0931 



APPENDIX - 6 

QA/QC Program 

BGPAA 0932 



QA/QC PROGRAM 

1.0 Field QC Techniques 

For ail subsurface samples, and where the nature of other materiais to be sampled permits, only dis­
crete, undisturbed samples will be taken and prepared for analysis. 

Dupiicate samples will be taken in a ratio of 1:10 and evaluated for the same anatytes as originals. 

Where the nature of material to be sampled permits, and certiftably uncontaminated material can be 
obtained, field blank samples will also be submitted for analyses. 

Field instruments will be calibrated using certified standards according to manufacturers' recommen­
dations; preventive maintenance service will be performed by a manufacturer's authorized service 
center following the manufacturers recommended schedule at servicing. 

2.0 Laboratory Calibration Procedures 

The laboratory performing the analytical procedures will monitor the quality of ail reagents and stand­
ard solutions used, and will document this monitoring program. The monitoring program will include 
screening of reagents for impurities. 

Calibration of al! analytical instruments used in the performance of the specified procedures will be 
performed in accordance with manufacturer's guidelines and EPA requirements. Specifically, GC/MS 
will be turned on a daily basis according to the specifications of the EPA CLP. The instrument will 
then be calibrated for al! target compounds. Each ICP will be calibrated prior to running samples in 
accordance with EPA CLP protocols. Each AA unit will also be calibrated prior to ainning of samples. 
All samples will be spiked to determine whether matrix effects or other interferences are present. 
Other instruments used for specific procedures will be calibrated according to Manufacturer and EPA 
guidelines; and as necessitated by specific requirements of the analytical program. 

3-0 Laboratgrv Analytical Procedures 

Al! analyses wiil be conducted in accordance with relevant EPA requirements, including the current 
CPL protocols, 40 CFR 136, EPA-600/4-79-020 (1983), EPA-600/4-S2-057 (1382), and SW-846. 

Anaiyticai procedures performed by EPA Methods 8010, 8020, and 8240, will meet EPA practical 
quantitation limits of 5 to 10 ug/kg. For EPA Method 8015 for non-haiogenicted organic detection 
limit shall approach 24 ug/kg as required by the CRWQ08-LA. Where it is not possible to achieve 
these limits, due to matrix properties or required dilutions, these conditions will be noted and de­
scribed. 
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^•0 Analyticai Data Reduction and Validation 

Analytical data will be reviewed inhouse by laboratory staff to ensure accuracy and completeness. 
Specific Items to be verified indude; that sample preparation and analysis information are coirect and 
complete; that the appropriate procedures have been foiiowed; that results are correct and complete; 
that QC samples are within established control limits; that blanks are within appropriate QC limits; 
thsd special preparation and analytical requirements have been met; and that documentation Is com­
plete. 

5.0 Laboratory tnliouse QC Checking 

Laboratory pertoirnance QC checks will Include control samples, and method blanks, along with dally 
calibration data generation. 

Matrix-specific QC procures will include the analysis to matrix spikes, and spike duplicates; monitor­
ing recovery of surrogate compounds; monitoring results of standard additions If applicable; analysis 
of field blanks; and determination of method detection limits in specific matrices. 
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